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Mr. Megonnell 7

whether or not asbestos, beryllium and mercury are in

fact hazardous air pollutants within the definition set
forth in the statute. The standards for these pollutants
have been proposed and will be promulgated under procedures
prescribed for all standards under the Federal Administrae-
tive Procedure Act, i.e., the standards are proposed,
written comments on the standards are accepted and, after
consideration of the comments, the standards are promulgated.
The same process is being followed with regard to hazardous
eamission standards, Comments are now being received on

the proposed standards, But in the case of hazardous
emission standards, Congress provided for additional

public participation by requiring hearings.

As I said, the basic purpose of this hearing
is to a]inw nublic comment on the Administrator's initial
decision to include each of the pollutamts on the list,
rather than to comment on the standards themselves; never-
theless, in the interest of increasing the opportunity for
publiic participation in the entire rule-making procedure, the
Environmental Protection Agency will parmit presentations
concarning the proposed standards as well as thosa relating
to the qguestion of whether or not the pollutant is is fact

nazardous, Accordingly, we recuest that all participants
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Mr, Megonnell 10

representative answer that, sir,

MR. BAUM: This is not subject to any
formalities under the Administrative Procedure Act. This
is part of the record on which the Administrator will
eventually promulgate the rule, assuming he does not find
that the pollutant is not hazardous.

The regular rulemaking procedures are being
followed; that is, the proposal and the comments, and this
hearing essentially goes to the question rather than what
level the standards should contain, it essentially goes to
the question of whether or not the pollutant is hazardous.

MR, MOERMAN: And the representations, if
any, with respect to the other subjects that have been
covered in an invitation to submit in writing; is my under-
standing correct?

H#R., BAUM: Yes, whatever is said here will
also be considered along with those comments, It is simply
that no procedural formalities are going %o apply to this
hearing, that is aill.

MR, MOERMAN: I appreciate that very much,
1t ¢laars 1t up for me, Thank you, Mr, Examiner and
Mr, Daum,

MR, BEDGOHNELL: Dy, Horton,
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STATEMENT BY
DR, ROBERT HORTON
UNITED STATES

ENVIRONMENTAL PROTECTION AGENCY

DR. HORTON: I am Robert J. M, Horton, M.D.
medical advisor in the office of the National Environmental
Research Center, Research}Triang]e Park,a unit of the
Environmental ProtectionﬂAgency.

MR. MEGONNELL: Could you please speak into
the microphone,

DR, HORTON: The first statement I will read

is on asbhestos.

HEALTH HAZARDS OF AIRBORME ASBESTOS

The following statement is a brief summary
of those aspects of the toxicology of asbestos which
establish 1t as a hazardous air pollutant., A hazardous
atr pollutant is defined by section 112 of the Ciean Air
Act of 1970 as one: "to which no ambient air quality stan-
dard is appiicable and which in the judgment of the
Acministrator may cause, or contribute to, an increase in
mortality or an increase in serious frreversibie, or in-
capacitating reversible {1lness,”

The diseases which have been related to the
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inhalation of asbestos by humans include asbestosis and
malignant tumovs of the lung, plieura and peritoneum. Of
these, asbestosis was the first to be associated with
exposure to asbestos. Asbestosis is a non-malignant lung
disease which results in an X-ray pattern of diffuse
interstitial fibrosis and physiologic changes consistent
with a restrictive lung disorder., The disease 1s often
lethal.in severe cases. However, prolonged exposure to
asbestos concentrations far above those likely to be found
in community air is required to produce clinically sig=
nificant (1.e. incapacitating) asbestosis,

An association between asbestos exposure
and carcinoma of the lung was first firmly established by
epidemiologic evidence reported in 1947. The data indi-
cated that bronchogenic carcinoma was present in 13.2 percent
of 235 persons known to have died with asbestosis. In the
years since 1947, numerous other studies have confirmed
this relationship between asbestos exposure and lung
cancer. One study showed that asbestos workers who smoke
are 92 times as likely to develop lung cancer as non=
asbestos workers who do not smoke, {Should exposures in
the general population approach those in gccupational

s{tuations a considerable increase in mortality and
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morbidity of lung cancer could be produced.) However,
whether nonoccupational exposures to asbestos play a
role in the development of bronchogenic carcinoma has
not been adequately studied, The Panel on Asbestqs of the
National Academy of Sciences has evaluated the existing
literature on asbestos. According to their review the only
tumor associated with nonoccupational asbestos exposure is
di ffuse mesothelioma.

Mesotheliomias, primary malignant)tumors- of
the pleura and peritoneum, however, are serious. In 1560
Wagner et al. reported 33 cases of pleural mesothelioma
from South Africa, A history of asbestos exposure was
established for all but one patient, Only 17 of these
were occupationally exposed. The remaining patients 1ived
in the vicinity of an asbestos mine or had household contacts
with miners, HNumerous other reports linking mesothial
malignancies to asbestos exposure have been published since
19860,

This argues strongly for a causal association,
Thus several types of exposure to asbestos have been
associated with mesotheliomas including: 1) occupational
exposure to asbestos, 2) employment or residence near an

asbestos industry, 3) household contact with an asbestos
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worker, and 4) no known exposure. For example, Newhouse
and Thompson reviewed a series of 83 patients whose
mesotheliomas were diagnosed at the London Hospital

between 1917 and 1964. The authors were able to obtain
full occupational and residential histories for 76 patients
in the series. They found that 31 (40.8%) had occupational
exposures to asbestos, 9 (11.8%) lived in the same house

as an asbestos worker, 11 (14.5%) had no history of
occupational or household exposure but 1ived within half

a mile of an asbestos factory and 25 (32,9%) had no known
exposure, Of the 25 with no known exposure, four were
found to have asbestos bodies in their lungs. Correspond-
ing percentages for a group of matchéd control subjects
were: occupatfonal exposure - 10,5%, household exposure =
1.3%, neighborhood exposure - 6,6%, and no exposure - 81.6%.
These findings strongly implicate asbestos as a causal
factor in this disease,

Many case reports of mesothelioma include
persons who have worked in the shipbuflding and construction
industries at jobs that do not involve direct contact with
asbestos. Thus, it is apparent that indirect occupational
as well as nonoccupational exposure fo ashestos may contri-

bute to the development of mesothelioma. Accurate
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characterizafion of preﬁious asbestos exposure in individuals
who subsequently develop mesothelioma is difficult because
of the prolonged latent period between exposure and the
onset of the disease. The prognosis of malignant
mesotheliomas is extremely poor. In one large series of
malignant mesotheliomas the average duration of 11ife
‘following the onset of symptoms was only 16,4 months,

In conclusion, the Panel on Asbestos of the
NAS has stated: “Because of the known serious effects of
uncontrolled inhalation of asbestos minerals in industry and
uncertainty as to the shape and character of the dose=-
response curve in man, it would be highly imprudent to
permit additional contamination of the public environment
with asbestos. Continued use at minimal risk to the public
requires that the major sources of man-made aSbestos
emission into the atmosphere be defined and controlled,
In the absence of such controls, local fiber concentrations
might at times approach those in occupational sites,
Analytic methods and epidemiologic data are not yet
adequate for the development of an ambient afr standard,
but emission controls are needed and appear to be feasible,”

Do you have any questions?

MR, MEGONNELL: I can’t think of any at
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this time.

DR, HORTON: Thank you,

Next I will read the statement on beryliium,
The first paragraph simply repeats the first paragraph in
the previous document and I can't read that,

HEALTH HAZARDS OF AIRBORNE BERYLLIUM

Acute and chronic forms of lung disease are
known to result from the inhalation of certain beryllium
compounds. The first of these to be recognized was an acute
inflammatory reaction in the respiratory tract of man,
Only water soluble compounds of beryllium cause this
inflammatory response in the upper respiratory tract.
However, many insoluble berylliium compounds and the pure
metal, in addition to the soluble compounds have been
implicated as causes of acute pneumonitis,

| The course of acute beryllium=1induced
pneumonitis depends upon exposure levels, Overwhelming
acute pneumonitis progressing to pulmonary edema and
death may result from inhalation of heavily contaminated
alr. Exposures to lower concentrations of beryliium
{100 = 400 ug/m) may cause an {1lness with insidious on-
set, characterized by non-productive cough; substernal

nafng fatigue; weight loss; and the subsequent appearance,
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1-3 weeks after initial symptoms, of a hazy chest X=-ray
pattern. Provided that the beryllium exposure is terminated,
complete recovery usually occurs in 4-12 weeks. (3) With
one reported exception, (4) this form of beryllium-indiced
lung disease has occurred only in workers who were oc-
cupationally exposed to beryllium,

Chronic forms of beryllium-indiced pulmonary
disease can be caused by both acute and chronic exposures.
This disease, known as berylliosis, is characterized by a
progressive, granulomatous process located in the inter-
stitial tissue and alveolar walls., Most cases of beryl-
liosis follow exposure to insoluble beryliium compounds.
(5) A prolonged latent period between the time of exposure
and the onset of symptoms often occurs. Half the reported
cases have been symptomatic at least one yar after exposure
was terminated, (6) Symptoms of chronic beryliium disease
are similar to those of the acute disease (shortness of
breath, non-productive cough, chest pain, fatigue, and
weight loss). However, unlike acute beryllim disease, the
chronic form has a‘pro]onged progressive course, and
systemic manifestations such as enlargement of liver or
spleen and kidney stones have been reporied. (7)

Berylliosis has occurrad in individuals who
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have never been occupationally exposed to beryllium. Of
the 60 cases of non-occupational disease on file with the
Beryllium Registry, 27 resulted from washing clothes sofled
with beryllium dust. Another 18 followed exposure to
beryllium air pollution in the vicinity of beryllium plants
and 13 involved exposure to a combination of pulluted air
and contaminated clothing; exposures in the remaining 2
cases were unknown., (8) This disease has been fatal in
approximately half of the individuals with non-occupational
berylliosis. (9)

Host reported cases of berylliosis have
resulted from exposure to beyllium at a time when its
hazard was not recognized and its concentration in the air’
not measured, Attempts to estimate beryllium exposure
levels among people with non-occupational berylliosis have
been made, Based on these estimates: "It may therefore
be concluded that the lowest concentration which produced
disease was greater than 0.01 micrograms per cubic meter
and probably less than 0,10 microgram per cubic meter.® (10)

In 1949, 1imits for the concentration of
beryllium and its compounds in community air were included
in AEC contracts, A limit of 0.01 ug/m3 calculated as a

monthly average, at breathing height, was set., In the
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twanty years since this guideline was established, theve
have been no reported cases of chronic beryllium discase
resulting from compuni{ty exposure,

Thé Committee on Toxicology of the Hational
Acadeny of Sciences stated 1n 1966 that: ®“the Tevel of
081 ug Be /md currently used as a guide for protecting the
neighborhood popuiation from undue exposurs to beryilium
naterials in the effluent from industrfal plants has been
effective in controlling beryllium disease,® (11)

HR, MEGOHHELL: Dr, Hoprton, §s bervlliosis
a type of disease, or are the symptoms so distinct that
a physician other than a specialist would be 1ikely to
racoqgnize and distinguish them from other chest disaases?

DR, HORTON: Probably not, I% resembles a
numbey of other {linesses, I think that diagqnosis in wmost
cases would probably require referral to a specialist whe
is accustoned to this.

MR. BEGONHELL: That 1{s what I was wondering
about. I dwmagine in areas of beryllium processingplants
that the local physicians would tend to be wove vigilant
for this type diseass,

OR, #HORTOH: VYes.

MR, BEGONHELL: Th2 run-ofe-the-mil] general
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practitioner, if there is such a thing, in Brooklyn, might
not be looking for it; is that likely?

DR, HORTON: Well, he wouldn't be loocking
for it. But also, his ability toorecognize it would be
somewhat 1imited. I would think he might want to refer it
to a pulmonary specialist.

MR, MEGONNELL: But in any event, the facts
are such that there has been no reported incidents since
the AEC specification?

DR. HORTON: So far as I know, this is

fad
]

3
~
5
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MR, MEGONNELL: A1l right, you may proceed
with your mercury statement,
DR, HORTON:

HEALTH HAZARDS OF AIRBORNE MERCURY

Although mercury has long been known as a
poison, 1ts potential as an environmental pollutant has only
recently been recognized. Of tha various forms of mercury,
methyimercury 1s of central concern with respect to the
health of the public. This follows from the facts that:

1) inorganic mercury which reaches the waterways can be
metabolized by microorganisms to methylmarcury, 2)

sethylmercury is soluble in water and is concentrated
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a factor of several thousand in fish and shellifish, 3)
consumption of these aquatic forms may resdlt in human
noisoning. Airborne mercury is a hazard to the health of
the public insofar as: 1) i1t may move through the
environment and serve as a source for the production of
methyimercury, 2) mercury which is inhaled may add to the
toxicity of methylmercury, the primary source of which

is the diet.

There have been two epidemics of methyl-
mercury poisoning in which contaminated seafood was the
source of the mevrcury., Both of these outbreaks occurred
in Japan in areas adjacent to industries which discharged
mercury compounds into the waterways. Poisoning was
manifested primarily by signs and symptoms of central
nervous system dysfunction., These included numbness and
tingling of tha extremities, mouth and lips; concentric
loss of the visual fields, sometimes progressing to blind=-
ness; neurogenic hearing loss; unsteadiness of gait; loss
of coordination; changes in reflexes; and in the more
severe cases loss of speech and progressive dementia, The
case fatality rate in the epidemics ranged from 13-38
percenpt, and the survivors were usually permanently

disabled,
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effects are thus a definite concern.

Methylmercury is known to affect genetic
material in at least three ways. First, it has been
shown to interfere with the mitotic spindle in plants,
lower animals and human leukocyte cultures. Second, it
causes chromosome breaks. One study has shown a correlation
between the level of methylmercury in the blood and the
frequency of chromosome breakage fn human lymphocytes.
Finally, it is known that it can cause mutations in lower
animals,

An analysis of the Japanese epidemics by a
Swedish expert group led them to conclude that an adult
sensitive to methylmercury would be poisoned by an intake of
about 4 ug/kg body weight/day. Application of a safety
factor of ten ylelded an acceptable exposure of about
0.4 ug/kyg body weight/day or 30 micrograms/day for a 70
kilogram man, It was felt by the expert group that apnlica=-
tion of this safety factor provided satisfactory protection
against pﬂiS@ﬂ%ﬂg of the fetus, genetic lesionsg and
sofsoning of children,

Evaluation of the intake of atmospheric
mercury requires consideration of the contribution of

mareury from water and food, 1%t is believad that most
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mercury éompounds in the atmosphere degrade to elemental
mercury when exposed to sunlight. Thus, it can be assumed
that exposure to atmospheric mercury represents exposure
to mercury vapor. It is known that humans absorb between
75 and 85 percent of inhaled mercury vapor when concentra-
tions vary between 50 and 350 ug/m3. Experiments in mice
have shown that lower concentrations of mercury vapor may
be more completely absorbed,

At this time there are no studies known
to us which establish the relative toxicity of methyl=
maprcury and mercury vapor, However, comparison of the
smallest average daily doses of the two forms of mercury
which have produced symptoms shows that they are similar.
For methyamercury, a dose of 300 ug/day caused symptoms
of poisoning in a sensitive adult. The corresponding dose
for mercury vapor can be similarly estimated, Some in-
dustrial workers chronically exposed to about 100 ug/m3
of mercury vapor have subtle symptoms of poisoning,
Assuming inhalation of approximately 10 m3 of air during the
working day, it can be calculated that 1800 ug would be
inhaled., About 80Y% of the inhaled vapor or 300 ug woutld
be absarbed, Since the occupational exposure are limited

tn 5 days of the week, the average daily absorbed dos2
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would bé 572 ug., Although there appears to be a wide
discrepancy between these doses, 1t should be remembered
that industrial workers are a self-selected, healthy group
who would not be expected to be as sensitive to mercury
vapor as the sensitive individuals in the general popula-
tion -=- thus standards based upon occupational health are
not applicable to the general population unless account is
taken of the fact that occupational workers are made up
exclusively of healthy individuals in their prime years.

The best available data suggest that methyl-
mercury and mercury vapor have similar and probably additive
2ffects. Therefore, the combined intake of the two shouid be
restricted to the equivalent of 30 micrograms/day of
methylmercury, and the allowable exposure to atwospheric
mercury depends on the intake oflmercury from other ssurces.
Although data on the dietary intake of mercury are scarce,
it is estimated that the avevrage diet, exclusive of fish
and shellfish, contains about ten micrograms of methyl-
mercury. One pound of fish a week, contaminatad up to the
FOA Timit of 0.5 ppm, would contain the equivalent of
30 ug of methylmercury/day. For an individual with an

average intake of wmethylmervcury {10 ug/day} however, the
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is higher than in the mother. This particularly indicates
a fairly sizable safety factor, Some cases appeared in the
infants where the mothers did not have a high enough level
for symptoms. So that I think this is not an exaggerated
factor of safety.

MR, MEGOMNELL: In determining this atmospheric
standard I took some consolation in that safety factor of
10 until I read that you estimated the average diet exclusive
of fish and shellfish == I don't claim to be an expert =-
but from my reading fish and shellfish are probably the
hazard, §f there 15 one, in mercury taken into foodstuffs.

In port cities, for exampie, where there's
a lot of seafood being consumed, one wonders whether the
safety factor is as great as you oviginally thought it was,

DR, HORTON: You mean just from the food
point of view?

MR. MEGONMNELL: Yes., You assumed the average
diet has 20 micrograms of mercury exclusive of fish and
shellfish,

MR, HORTON: VYes,

MR, MEGOMNELL: In certain areas, depending
unpon the ﬂ%etéry habits of particular people, 1t could be

drastically underrated, 1 would think,
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DR, HORTOH: Provided they were eating
vary large quantities of fish, yvyes., 1 think we have to
watch this carefully and see whether this is in fact
adequate, The calculations are in part based on the
Swedish eating habits where fish is used considerably more
than we use, It is adequate except for the peculfar cases,

YR, MEGOMNELL: I think‘ynur latter statenent
makes a good point., I'm sure nobody considers thesé
osroposed standards as the ultinate, He better learn a
iot more,

G, HORTOM: I hope not.

R, HEGOHNELL: Thank you, Or, Horton,

I did have & request for Dr, Efsenbud to
be put on this morning, but I don't see him fn the audience,

The next speaker will be My, Ray Garson of
the New York éity Department of Air Resources, Is Mr,
Gerson hera?

(Yo response,)

de will move on to the statemont of the
renresentative of Johns-Hanville Corporatfon, I think

the Yzad=0ff speaker will be Hr, J. B. Jobe,
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STATEMENT BY
J.B. JOBE,
EXECUTIVE VICE PRESIDENT

JOHNS-MANVILLE CORPORATION

MR. JOBE: ﬂy name 1s J,B. Jobe, and I am
Executive Vice President for Operations for the Johns-
Manville Corporation. Johns-Manville is the largest miner
of asbestos fiber in the Free World and the largest
producer of asbestos-containing products in the United
States.

Accompanying me here today are four men
who are widely specialized in the asbestos field, They
are Dr. Fred L. Pundsack, Vice President for Resesarch and
Development for Johns-Manville; Dr. George W. Wright,
Director of Medical Research, St., Luke's Hospital, Cleve=
land, Ohio; Dr. J. Corbett McDonald, Chairman of the
Department of Epidemiology and Health, McGill University,
Montreal; and Mr, Edmund M, Fenner, Director of Environ-
mental Control for Jehns-Manville,

As an introduction to their testimony, I
would like to very briefly outline for ysu the position

of my company with regard to the proposad Hational Emission
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Standards on asbestos, and then to present a general picture
of the size and scope of the asbestos industry in the
United States . « » the types of products produced, the number
of people employed, and other factors that will help establiish
the relative position of the asbestos industry in the economic
and social structure of this country.

The asbestos industry has recognized for
many years that there are occupational health hazarvds
associated with the excessive inhalation of asbestos dust.
As a result, the industry, beginning at the Saranac
Laboratories in Saranac Lake, New York, in the late
1920's, has sponsored and cooperated in a wide variety of
scientific research projects designed to identify these
hazards and to eliminate them wherever they may exist,
not only in asbestos mines, mills and manufacturing plants,
but also among fabricators and appliicators of finished
asbestos products, In recent years, the asbestos industry,
ejther as individual companies or through the Quebec
Asbestos Mining Association’s sponsorship of the Insti-
tute of Occupational and Environmental Health in Montreal,
has or 15 continuing to support medical research at such
highly regarded institutions as McG111 University in

Montreal, Tulane University in Louisiana, St. Luke's
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Hospital in Cleveland, the Environmental Sciences Laboratory
at Mount Sinafi Hospital herevin New York, the Industrial
Health Foundation in Pittsburgh, the Unfversity of Cali=-
fornia at Berkeley, Fairleigh Dickinson University in New
Jersey, the University of Pittsburgh, the Medical College

of South Carolina, and a number of others, both here and
abroad.

The asbestos industry has also cooperated
extensively in various investigations into asbestos-health
conducted by agencies of the Federal Government, including
the U.S., Public Health Service, the National Institute of
Occupational Safety and Health, and the Environmental
Protection Agency. In fact, much of the technical and other
data that formed the background of the proposed National
Emission Standards under review today was obtained with
the completa cooperation and assistance of the asbestos
{ndustry.

MR. MEGONNELL: I would like to interrupt,
Mr. Jobe, and publicly acknowledge that with our appreciation,
I am sure MreE§E€§a81aughter9 who is principally responsible
for pulling this together, is certainly appreciative, also.

MR, JOBE: Thank you, Mer, Megonnell,

In addition, in the industry's own research
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laboratories, scientists and engineers are also engaging

in work related to health, developing better handling
techniques for loosely bound asbestos products and also
developing and improving techniques for the measurement

and control of asbestos emissions both in the workplace and
fn the ambient air.

For many years, in fact, since the mid-1930's,
Johns-Manville and others in the asbestos industry have
actively been pursuing the goal of control of asbestos
emissions, utilizing the best available technolaogy of the
times, Thus we are sympathetic with the concept of control-
ling emissions, and have invested many millions of dollars
in sophisticated and highly efficient dust control equip-
ment and techniques to reduce worker exposure and to
prevent the emission of hazardous émounts of asbestos
fiber into the afr that the general public breathes.

We concur with the conclusion reached in the
recent National Academy of Sciences report on asbestos that
at present the general publiic is not in danger from the
minute amounts of asbestos fiber present in the ambient
air. We also concur in the report’s recommendation that
it is prudent and feasible to establish reasonable emis=-

sion standards and controls that will protect the public
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and ensure that hazardous levels of asbestos will not
develop in the community air in the future.~

For this reason, with the exception of some
minor changes that My, Fenner will discuss later, we sup=
port the proposed Environmental Protection Agency National
Emission Standards on asbestos.

With this support firmly in mind, I would
now like to sketch for you very briefly the economic
aspects of the asbestos industry,

In the very first sentence of the introduc-
tion to the National Academy of Sciences report that I
referred to earlier, it states that “the naturally occurring
fibrous silicates classified as "asbestos® have become almost
indispensable in modern technology®. This statement is
indeed true, and it helps explain the substantial industry
that has developed around the world over the past 100 years
to mine and manufacture asbestos and asbestos-containing
products, Among other uses, asbestos provides built-in
protection against fire and deterioration in scores of
products in daily use.

Through the years, it has saved countless
lives and billions of do??ars in property damage by prevent-

ing or checking the spread of fires. Asbestos-containing
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products are used in schools, houses, theatefs, office and
other public buildings, ships, spacecraft, furnaces, boilers
and fire-fighting equipment. The brakes on automobiles,
trucks, buses and trains are dependable because asbestos

is a vital component of brake linings. It has been esti-
mated that some 3,000 different products in daily use

around the world contain asbestos,

In the United States, the consumption of
asbestos fiber over the past half dozen years has remained
fairly stable at an average of approximately 750,000 tons
per year, with an estimated value of $90 million, Of this
annual total, 126,000 tons valued at $10.6 million was
produced domestically, the rest being imported, primarily
from Canada.

Based on Bureau of the Census manufacturing
statistics for 1969, the estimated value of asbestos-
containing products preduced was between $800 and $850
million, These products were produced in approximately
250 different manufacturing facilities throughout the
United States, with a work force of at least 28,000
employees, and a payroll well in excess of 5200 million,

1t has been estimated that approximately

75,000-100,000 additional workers depend in some part for
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their livelihood on the use of asbestos-contatning products.
These would include construction workers; insulation
applicators; siding, roofing and tile installers; pipe
layers;'salesmen. distributors and dealers in asbestos
products, and many others, It is impossible to calculate
the total income derived by these workers from the use or
sale of ashestos-containing products, but it would appear

to be substantial,

If one adds in the value of services, machinery,
raw materials and other commodities purchased by the asbestos
manufacturing industry each year for use in the production
or shipment of finished asbestos products, the total economic
contribution of the 1ndust§y to the nation’s economy would
reach beyond the two billion doliar mark, and would involve,
to some degree, the livelihood of perhaps 150 to 200
thousand wage earners and their families,

As you can see, the economic contribution
of the asbestos industry to the nation’s economy is
substantial, In addition, the many and varied 1{ife-saving
uses of asbestos play an important role in our modern
technological society. For these reasons, 1t is sssential
that any health hazards assocfated with exposure to heavy

quantities of asbestos fiber be eliminated. To quote once
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more from the National Academy of Sciences report:
"Asbestos is too important in our’technology and economy
for its essential use to be stopped.”

On behalf of Johns=-Manville, I would
therefore like to express once again our continuing
recognition of the need for the control of asbestos
emissions into the ambient air, and to pledge our deter-
mination to do whateQer is necessary within the limits of
technical feasibility to achieve such controls,

Thank you,

MR, MEGONNELL: Thank you, My, Jobe, I
find your statement very encouraging. You went into a
Jittle detail on the sophisticated and highly efficient
dust control equipment and techniques that Johns-Manville
has installed, I realize you can't speak for any other
company, but is it your impression that this 1s generally
true in the asbestos industry?

MR, JOBE: I think it is generally true,
Mr. Megonnell, I know a number of the other producers
that have instituted similar dust controls, and to a large
degree the techniques that we have developed for others
in the industry, have been made available to everyone,

MR, MEGOMHELL: The reason I ask, and it
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is a very selfish reason, is I have to enforce these things.
I am trying to find out how big my job is going to be,

(Laughter,)

You mentioned the indispensability of
asbestos in brake linings. Again, I am just fishing for
a little information, I always hear this as a potential
problem.

I know the automobile is certainly a ubiqg-
uitous source of air poliution, but what proportion would
you say of the total asbestos is used in brake linings?

MR. JOBE: I have those figures but I would
roughly guess, between five and ten percent of the asbestos
would be the nominal figure that is used in brake linings.

Do we have that paper there, Fred?

MR, PUNDSACK: My name is Fred Pundsack
for Johns-Manville. It would be in the range of eight
to ten percent in the United States.

MR, MEGONNELL: That was rather surprising
to me. I think that exceeds any amount that is used for

(installation from figures I have seen.
MR, JOBE: Yes,
MR. MEGOMNNELL: Do you have any data or

any opinion on the asbestos that is worn off brake linings
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as an air pollutant?

MR, JOBE: I think Dr. Pundsack or Dr. Wright
would be better qualified to answer that., Reports have
been made and there 1s no indication that there is any
hazard from that area, [ am sure that they can enlarge
upon that.

MR, MEGOMNELL: Fine. I have one other
questionf{' I think in Dr. Horton's statement he mentioned
that some of the epidemfological studies were related to
clothing brought home by workers and handled by other
parsons in the household, Does yourcgffgjgflai hygiene
program include changes of clothing, ‘shoes land this sort
of thinqﬁfbefore workers depart from the site?

MR, JOBE: They include those as well as
blow-0off booths and vacuum equipment that is avatlable
to anyone who works in a high level of exposure,

MR, MEGONNELL: Do you have any questions,
Mr. Baum?

MR, BAUM: No.

MR, MEGONNELL: Thank you very much, Mr., Jobe.

Would you want .to introduce your next speaker?
I think I have them out of order,

MR, JOBE: 4Yith your permission, I would like
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Section 61.21 - Definitions

Paragraph H. This definition be changed to read:

“Particulate Matter® means any asbestos containing material,

other than uncombined water, etc,

The wording "asbestos containing material,”

and/or ®"asbestos containing particuiate matter® should be

ysed throughout the Standard in place of "material® and/or
"particulate matter.”

Paragraph J. This statement be reworded to read:

®*Visible emission® means, for the purpose of this sub-

part, any emission of ashestos fiber or asbestos containing

particulate matter which 1s visually detectable.

He recommend this change in rewording because
in many asbestos-using manufacturing plants there are
particulate emissions to the atmosphere which may be
yisible that do not contain any asbestos., A4n example of
such emission could be from other material preparation and
drying operations in an asbestos-cement pipe plant.

Paragraph 61,22 = Emissions Standards for Asbestos

Paragraph (c¢) (1). This paragraph be rewritten to read:

“Direct forced gas streams resulting from manufacturing
or fabricating operations shall have no visible emissions

5f asbestos containing particulate matter, If wisible



Mr., Fenner 41

emissions are present, then the gas streams shall be
filtered through fabric bag filters,'etc.“

OQur reasoning behind this recommendation for
rewording is based on the fact that there are many exhaust
systems utilizing forced gas streams in asbestos manufactur-
ing operations whose purpose is the removal of other than
particulate matter. A specific example is in the paper-
making industry where hoods with exhaust fans are con-
structed over the dryer section to remove the large
quantity of moisture released from the paper during the
drying process, Particulate matfer in these exhaust
streams is virtually nil,

In addition to these few suggestions on
rewording, there are two requirements in the Standards I
feel need comment:

1. Section 61,09 = Source Reporting

Paragraph {a) of this section requires that
the owner or operator of any existing stationary source to
which this part is applicable shall file certain informa-
tion with the Agency thirty days after the effective date
of the Standard, I believe that it will be very difficult,
if not impossible, for major asbestons=using companies, such

as Johns-Manville, to register all their sources within
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thirty days after the effective date. I suggest that ninety
days would be a more realistic time requirement.

2. Section 61,22 - Emission Standards for Asbestos

Paragraph (b) (1) in this section states
"visible emissions of particulate matter from asbestos
containing tailings dumps are prohibited.® Considering
the present state of the art, Johns=Manville at this time
does not know how to meet this requirement,

Thank you.

MR, MEGONNELL: Thank you, Mr, Fenner., [
would like to try on you an alternatgﬁzefinition of
particulate matter that I have been kicking around in my
own mind.,

Would you agree w?th the definition that
says particulate matter is,gg;gii;?divided, solid or
liquid particles, derived from ashestos=containing material?

MR, FENNER: That probably would fit the bill,
I can't think at the moment of how there could be a particulate
emission from an asbestos=containing material that wouldn't
contain some ashbestos, There might be, That would be my
oniy reservation,

MR, MEGONNHELL: I think we fully want to

a23iminate things such as you mentioned, sand handiing and
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moisture, I think the definfition does exclude the moisture
now. I share your concern, I am sure others do, too, for
getting the definition that will be practicable, enforcable
and achievable.

Could you estimate for me what particle
count of asbestos could be expected if you can see an
emission?

MR. FENNER: I don't have the number, As
Mr. Slaughter knows, we have discussed this a number of
times, we have attempted to measure the level of asbestos
fiber concentrations in exhaust streams. The numbers we
arrive at are very suspect. I wouldn't want to quote them
as being accurate within two or three factors,

MR. MEGONNELL: I guess we all have that
trouble,

MR.FENNER: Not that we haven't tried, Lut
the numbers are not consistent.

MR, MEGONNELL: With respect to your comment,
with your plea, I guess, for morc time and source reporting,
I am not quite sure we have that flexibility. The law
envisions, in effect, immediata appliicability when these
regulations are adeopted. Ye know that 1t is going to be

jmpossible, and I think Congress did, Ye thought that
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thirty days was even giving you a break, If you begin to
compile the information to register these sources now, I
don®t think it should be such a burden, although I will
grant you that there probably will be minor changes in
these regulations before they are promulgated., I think
that thirty days, if you have begun to compile the informa-
tion, would be adequate to take care of any changes that
might go into the regulations,

MR, FENNER: I might make a further comment
on the subject, if I may. I think that there needs to be
some clarification as to what a source actually is.

MR, MEGONNELL: I share your concern for
that, too. I had nothing to do with writing the standards
so I view them as an outsider. I am going to comment on
jt the same as you have, |

As regards the matter of the tailing dumps,
again, I think they want to be reasonable about 1t, Of
course, a waiver request is in order and I will say this,
from my own standpoint, in view of your company’s past
performance, we have every confidence that you are going
to solve this sroblen,

MR, FENMER: We hopae. to, certainly.

MR, MEGONNELL: Thank you, MHr, Fenner.
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I have no further questions. Do you have any questions,
Mr, Baum?

MR, BAUM: No questions,

MR, MEGONNELL: The next speaker that I

have listed is Mr, Fred Pundsack.

STATEMENT BY
FRED L. PUNDSACK
YICE PRESIDENT

JOHNS-MANVILLE CORPORATION

MR, PUNDSACK: My name is Fred L, Pundsack,
and I am vice President for Research and Development
for the Johns=Manville Corporation. I have a Ph.D. degree
in Chemistry, and I have been involved with research and
development work on asbestos for almost twenty years.

My statement is direéted to the question
whether asbestos is a hazardous pollutant and whether the
proposaed National Economics Standards provides a satisfactory
margin of safety for the general public.

The purpose of my statement is to place in
perspactive for these hearings the characteristics of as-
bastos and tha manner in which the fibers occur in the

United States., In addition, I wiil present background
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data on the historical trends in the consumption of asbestos
in man=-made products in the United States, and the impli-
cations of these trends insofar as emission controls are
concerned,

The term “Asbestos" is a general term ap-
plied to a number of naturally occurring fibrous inorganic
minerals., These fibrous minerals differ from each other
in chemical composition and in physical structure, The
proposed emission control standards which are the subject
of this hearing apply specifically to six asbestos minerals:
actinolite, amosite, anthophylite, chrysotile, crocidolite,
and tremolite., From the standpoint of actual use of ashestos
in manufacturing activities in theU.S.A., however, one of
these, chrysotile, accounts for slightly over 90% of all
the asbestos fiber used., The remainder is made up
primartily of amosite and crocidolite. Since chrysotile
accounts for such a large proportion of the asbestos
ysage, most of my statement will be concerned with the
occurrenca, characteristiics and behavior of this variety
of asbestos.

Chemically, chrysotile asbestos is a hydrated
magnesium silicata, and it occurs in a rock called sarpentine,

Both serpentine rock and chrysotile asbestos have the same



Mr. Pundsack 47

chemical compositibn, and in fact chrysotile asbestos is
considered to be an altered physical form of serpentine.
Commercial debosits of chrysotile asbestos are confined to
relatively specific areas throughout the world., In the
United States, commercial deposits occur primarily in
Vermont, California, and Arizona, It is important to
note, however, that although commercial denosits are rela-
tively localized, serpentine, the host rock in which
asbestos occurs, is a common rock occurrence throughout
the world, including the United States. Furthermore, we
have found that almost all serpentine rock, even that
which appears visually to be barren of any asbestos fiber,
does in fact contain microscopic-size asbestos disseminated
throughout the rock mass.

1 have submitted a map to the Hearing Officer
which shows the occurrence of serpentine rock,

MR, MEGOMMELL: That will be reproduced
in the record, sir.

Figure 1 shows the occurrence of serpentine
rock at or near the surface ¥n the various states in the
UeS. 1In addition, to the disturbance of this rock by
blasting for read building and other construction, the

natural weathering of these rock masses can be expected
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Counties in which s«rpentine and/or chrysotile
have been reported. :

Countles in vhich amphibole fibers have been
reported.

¥ngwn chrysotile locations = USGS mavn (1962)

¥nown amphibole fiber locations - USGS map (1962)

Boundaries of areas containina rock tyves in
which asbestos might be :ound.

Cities and towns in which asbestos is used.

Boundary of maximum glaciation.
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to release a small amount of microscopic=size asbestos
fiber to the ambient environment now, and to have released
fiber over the past centuries too., We believe that studies
now under way to determine whether or not asbestos fibers
sccur in centuries-old glacial and polar ice will provide
{mportant information concerning the nature and extent of

a "natural® background of microscopic-size asbestos fiber
which may have existed in the ambient air for thousands

of vears, If it is found that a “background® of asbestos
fiber from natural sources has existed over the centuries,
this does not, of course, alter the need to minimize and
control the additions of fiber to the environment from man's
activities, It does, however, indicate that probably man
nas evolved in an atmosphere in which some microscopic-
size asbestos fibers were always present,

Regardiess of whether asbestos fibers are
nlaced in the atmosphere from man's activities or from
natural sources, the fibers do not remain airborne forever,
From the moment asbestns fibers become airborne, a natural
arocess of removing the fibers from the air comes into

ES

nlay, The Targer, heavier fiber bundles will sa2title ocut

[

rather guickly, and only fthe smallep, Tighter fibers will

P

sontinue to be alrborne Tor Jong periods of time and
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conveyed by afr currents over long distances. These smaller
microscopic and submicroscopic fibers in turn are in

the size range in which they may serve as the nuclei on
which raindrops or snowflakes form, and thus they, too, in
time are “washed® from the atmosphere into streams, rivers,
and the oceans. Fiber which settles out of the air onto the
earth's surface also is washed by rain into the waterways.
In the streams and rivers, the minute amount of asbestos
present, due to its surface characteristics, tends to be
agglomerated with clay particles, and it settles out of the
anyironmental transportation cycle as part of the silt and
sedimentary deposits.

Thus the addition and removal of asbestos
fiber from the ambient air is a dynamic process, and the
amount of fiber in the general atmosphere at any moment is
the result of the equilibrium between the rate at which
fiber is added to the atmosphere and the rate at which it
is removed, The fact that the atmosphere has the ability
to ®cleanse® {tself of asbestos fiber does not, of course,
minimize the need to control emissions toc the ambient air,
This cleansing action, however, does exert a significant
overall controlling effect on the total amount of airborne

'Y

aspastos in the atmosphare at any given time, It means
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that the control of local emission sources in the manner
which the Environmental Protection Agency has proposed in
the emission standards under consideration should be very
effective in controlling and limiting the amount of asbestos
in thegeneral atmosphere.

I also would like to make several points
with regard to the historical trends in the utilization of
asbestos in the United States, and the implications of those
trends with respect to aitrborne asbestos.

I have submitted a graph to the Hearing
Officer which shows the estimated usage.

Figure 2 shows the estimated usage in the
United States of Asbestos fiber of all types from 1620
through 1970, The data show that a iarge increase in the
usage of asbestos fiber in this country occurred after
World War II, but by 1950, the usage had reached a plateau,
During the past twenty years, the total usage of asbes%ug
fiber in the United States has remained relatively ceon=-
stant, with the annual usage figure in the vange of 750,000
tons, plus or minus 10%. More than 857 of this fiber
{s incorporated in products in which the fiber is "locked
in® in use, Little, 1f any, asbestos is reieased from

&

them once they have bean manufactured, Fxamplies of these
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products are asbestos~-cement sheets and pipe, floor tile,
and asphé1t-saturated sheets used in roofing.

The fact that the total usage of asbestos in
the U.S;A; has been nearly constant since 1950 means that
the potential emissions of asbestos from manufacturing
operations in the United States probably has been relatively
constant for the past two decades., Yith the application
of better emission control techniques in the past decade,
actual emissions are in fact less today than they were
twenty years ago., The implementation of the proposed
national emission control standards for asbestos will,
of course, further reduce total emissions and provide
an added factor of safety for the public environment.
Therefore, with the minor exceptions noted by Mr, Edmund
Fenner in his statement, I support the proposed national
emission control standards for asbestos,

I would 1ike to add a comment heve since
the question was raised about brake linings,

Qur studies and those of the United States
Public Health Department indicate that the asbestos
contained in brake linings is for the most part not
released as asbestos fiber in the wear of the brake linings.

Brake linings have a combination of asbestos and phenolic
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rasin with friction particles in 1t. In the stopping
action extrenely high localized temparatures ave created,
Heasurements indicate that much less than five percent of
the total asbestes praségt fn the brake liadng is actually
raleased as asbestos, The ninety-five percent and more of
the asbestos is destroved by heat and converied Into heater
afd an amorphous material or fnte a crystaline material
which s called fosterite or instatite., I think cne can
use these fiqures to get some idea of the kind of numbers
we are talking about,

IT we assume that thevre {s approximately
75,000 tons of asbestos used per year in brake 1inings,
and that essentfally represents the amount that is lost
in the use of brakg linings, then certainliy less than the
total of 3,000 tens of that material §s5 released per vear
in the Torm of actual asbestos fiber, Hust of that material
that i1s released fs not released in a size which 1s airborna
or suspendable in the air for any significant diztance., I
would estinate, and this §s strictliy an estimats, that
cavtainly we are not dealing with anvihing move than 1,000
ar 1,540 tens total per vear over the entire United States
releases aitr asbastos Fiter which might poxsibly be atrborne

from brake linings.,
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MR MEGONNELL: I thank you for answering
some of my questions. 1 have seen the same reports. I
anm almost;ggigé:ﬁgésby people who say, "What about the
ashestos from brake linings?® I am glad you did put that
in the record, I think it is a viable addition,

Just for my own curiosity, since you mentioned
that asbestos is washed orggtggggégaut, is there any hgzardé
from asbestos in water or is it only when it is-i;?gggé{t%.

MR, PUNDSACK: So far as we know, the type
of quantity that we are dealing with in the water supply
presants no hazard. I think perhaps Dr. Uright or
Dr. McDonald, who deal with the medical aspect of it,
might wish to comment further on that.

MR. MEGOMNNELL: Thank you.

MR. PUNDSACK: Incidentaily, we have done a
great deal of monitoring of water supplies and we héve found
that aven from soft water from deep wells, there are minute
traces of asbestos fiver which we believe originate from
the fact that these wells are drilled thvough serpentine
rock,

MR, MEGQOMMELL: Thank you, Mr., Pundsack.

MR, PUNDSACK: Thank you,

MR, BEGDHHELL: The next witness is Or, George
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Wright.,

STATEMENT BY
GEORGE W. WRIGHT
DIRECTOR OF MEDICAL RESEARCH
ST. LUKE®'S HOSPITAL

CLEVELAND, OHIO

MRe WRIGHT: My name is George W, Wright,
Thank you, Mr. HMegonnell, for the opportunity to testify
at this hearing., I intend to confine my statement to the
nature of the hazard posed by emissfons of asbestos fiber
into the air breathed by the general public and the need
for control., At the outset, I wish to express my agree-
ment with the EPA that there is a need for systematic
control of asbestos emissions.

As to the qualifications from which I speak,
My, Chairman, [ should say that I am a physician graduated
in Medicine from the University of Indiana in 13932. Since
compistion of post=graduate training in 1938, I have been
engaged in research and practice of medicine, specializing
in diseases of tha chast, Since 1940, I havae besn active
in the study of parsons exposed to asbestos, I am the head

o~

af the Department of lMedical Reszsarch in St, Luke's
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Hospital, Cleveland, Ohio, affiliated with Case-Hestern
Reserve University. Since 1965, I have been Chafrman of
the Scientific Committee of the Institute of Occupational
and Environmental Health, Montreal, Canada, and since
1866, was Cénsu!tant for medical matters to Johns-Manviile,
Recently, I was one of the panel of consultants who, under
the egis of the National Academy of Sciences, prepared
a report on the subject of this hearing.

flost of what we now know about the biological
effects of asbestos has been derived from the study of
persons exposed in their occupations to the inhalation of
asbestos fiber, Eariy in this century, i1t became known
that some of these workers developed pulmonary fibrosis as
a result of the inhalation of asbestos fibers, At the same
tima, the occurrencs of focal areas of thickened pleura,
refarred to as plagues and sometimes assoclated with the
deposition of calcium, was also noted, but not siudied
apidemiologicaily until 4n the last few y2ars. An excess
of occurrence of bronchogenic cancer in those evidencing
pulmonary fibrosis caused by inhalation of asbesiass was

demonstrated in the late 1540%s, Im 1350 and subsequently,

P

attantion has heen directed to an excess gecurrence of

mesothelioma of the pleura and peritoneun among some but
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not all cateqories of asbestos exposed employees. The
development of each of these manifestations in those per=
sons occupaticnally exposed is characterized by a long
Tapse of time between the first expesure and subsequent
overt evidence of the biological response., In addition,
all such manifestations have been shown to be more or less
dose related,

A striking and fmportant fact disclosed {in
recent years 1s that the experience of employees exposed
te the inhalation of asbestos varies markedly with the
type of employment. For example, the insulation workers
studied by Selikoff and others and some textile workers,
such as those reported by Hewhouse and others, have developed
all of the biological manifestations just indicated, but
with a much greater fraquency than has been observed throughe
out the world in populations exposad only during the mining
and milling of chrysotile, In fact, independently conducted
rasearch by Canadian, British, Italian, Finnish and South
African scientists of those emploved solely in mining and
milling of chrvsotile or of anthophylite or amosite have
demonstrated that workers in these exnhosures nay have not
gxperienced an excess of mesothaliomaat all, even though

they have beaen heaviiy sxposed to the innalation of these
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specific kinds of asbestos fibers., Pulmonary fibrosis and
an excess of bronchogenic cancer has been reported in

most types of occupations, but with a substantial variation
of frequency,

There is some knowledge offering an'exp1ana-
tion of these striking variations of experience, Without
going into the supporting evidence, it is clear that
each of these biological reactions is related predominantly
to the numbers of fibers inhaled and the proportion of them
that are retained. In other words, they are dose related.
Hence, those occupations with higher dose will be accompanied
by more severe biological reactions.

This dose relationship is less certain for
mesotheliomia and pleura plaques than for the other manifestations.

The aegree to which fibers are inhaled and
retained is related to the chape of the fiber and the
axtent to which the fibers have been subdivided in proces-
sing, These phenomena in turn are related not only to the
amount of enargy anpplied to the fibers, but rather strik-
ingly to the specific variety of fiber and even to the
fibers obtained from a particular gecgraphic location, as;
for example, crocidolite which is mined in one location 1in

contyrast to another, In addition to the dose and shape
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factors strongly influencing whether or not any of

the biological reactions will occur, the carcinogenic
reactions are also influenced by co-existing, non=-ashestos
agents, It has, for example, been shown by Selikoff and
his associates that those insulation workers who are not
cigarette smokers have no or, at most, a slight excess of
bronchogenic cancer in contrast to the larger excess which
pccurs in those who smoke cigarettes, It is a gross over=
simplification to imply that asbestos of all varieties and
in a1l circumstances of use carries the same potential

for biolegical stimulation,

The underlying reason for the unusually
savere reaction among the insulation workers is not at alil
clear, 1 believe it is related to greater dustiness in
that occupation twenty to forty years ago, and also te the
use of types o7 asbestos fiber other than or in addition to
chrysotile, 11t possibly s also related to such factors
as smallar diameter and lack of curvature of the fiber
usad, Moreover, the itinerant nature of the ifnsulation
workar axposes him, far maré than those in more settled
peccupations, to other inhalable substances in addition to
yence the reactions in a crucial

hese Jmportant factors have not been satisfactorily
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delineated in characterizing the total exposure of insula-
tion workers, especially during the crucial period twenty
to forty years ago when the men now evidencing the biologi=-
cal reactions were first being exposed. It should be
emphasized that essentially all of the serious biological
reactions now being observed, especially those related
to carcinogenesis, have occurred in persons exposed twenty
or more years ago. During that time, occupational exposures
were much greater than those of the immediate past twenty
years,

Essentially all of our attention prior to
1960 was directed to occupational effects of asbestos and
the development of methods for their prevention., In 1959,
ilagnaer reported an unusual number of mesotheliomas occurring
in a population living in the neighborhood of a crocidolite
mine and mill in the northwest Ca?e province of South
Africa., Some of these individuals had experienced no
direct occupational exposure, but had lived ia the immediate
neighborhood of the mine, In this geographic area, the
opportunity for substantial nefghborhood exposure to
ashestos existaed by reason of the emission of crocidolite
fibers from the plant, and also from the reoads in the

naighborhood which were paved with asbestos=-containing
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material. Subsequent studies by Newhouse and others in

Great Britain demonstrated an excess of mesotheliomas

in persons not employed in, but 1iving near a plant in
England which was manufacturing asbestos products from
crocidolite, at times mixed with other varieties of asbestos.
Exposure of persons in the immediate neighborhood of this
plant twenty or forty years ago was thought to be sub-
stantial and caused by plant enissions, and possibly in
addition by employees carrying asbestos home on their
clothing.

Although pleura plagues have been shown to
have minor or no importance to the health of those exnhibit-
ing them, they do occur but not in a systematic way in
those occupationally exposed. Moreover, they have been
demonstrated to occur with unusual frequency in some, but
not all, populations not employed in, but l1iving in areas
where asbestos is being produced or used, Sowme populations
evidencing pleura plaques nave been observed where no
production or use of ashestos is going on, but where
ashestos exists in the soil and is released into the air
by farming and weathering of the soil, An excess of
pleura plagues has also been demonstrated in populations

having no discernible axposure to asbestos,
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These observations with regard to mesothelioma
and to pleura plaques raised the possibility of a neighbor-
hood or domestic hazard related to plant use and emissions of
asbestos,

Evidence that persons in addition to that
sement of the public living in the neighborhood of mines,
mills and manufacturing plants producing and using asbastos
are exposed to inhalation of asbestos developed in the
1960°'s., It has been known for years that asbestos fibers,
some naked or uncoated, and others coated with a protein-
aceous material -- the so-called asbestos or ferruginous
body == are found in the Tungs of all persons occupationally
exposed to respirable asbestos fibers regardiess of whether
or not other biological reactions tc the fiber have occurred,
It was a surprise when Thomson, in 1963, reported that 257
of the general public living in Capetown, South Africa,
axhibited these ferruginous bodies in their luncs. Subse=
quent studies by others show that if the search for the
very scant number of bodies or fibers present is thorough
and detailed gnaughg virtually a1l of the adult geperal
public have fibers in their Tungs, though aot ali of them
are asbestos. Those who have reported on fibers in the

tungs of the general public have stressed the very scant
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numbeyr of these fibers per unit of lung.

That the lungs of the general public should
contain some asbestos fibers is not surprising in view
of the fact that (a) asbestos-bearing rock is a rather
common surface and sub-surface constituent of the earth's
crust, and as a result of weathering and disturbance by
road and other construction, the fibers constantly are
being disseminated into the air breated by the general
public; moreover, fibers of asbestos becoming airborne
within factories and other places where asbestos is being
nroduced or used can find their way, during the process
of ventilation, into the air outside these locations and
thus into the air breathed by the general public; In
addition, fibers of asbestos are a commen natural contaminant
of talc, which is used in many ways in a manner that can
lead to their becoming airborne and heance inhaled by the
public, |

With this background of information, it is
understandable that the question be raised of whether or
not the general public is now at risk of experiencing the
health events that have occuvrred in some occupational groups.
While data needad to answer this important question are

st111 somewhat incomplete, there is5 usable information upon
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which to base judgments,

The fact that there are so few fibers in the
lungs of thé general public; that is, any single member,
as compared to the lungs of even the lesser of the
occupationally exposed workmen indicates that exposure of
the general public is only a small fraction of that experi-
enced by those occupationally exposed. Using methods now
standard for measuring the dustiness of asbestos~-using
occupations, it has been shown that in these terms the
public air at this time contains far less respirable
asbestos than is present in the low category of occupational
exposures. From the studies now avafilable relating biologi=-
cal effects to dose in occupational populations, it appears
that the low category of occupational exposure has not
caused recognizable {mportant biclegic effects,

One would not anticipate the general pubiic
to show important biclogical reactions to the small amount
of asbestos thaeir lungs contain.

Although the nealth of the general public
is not under systematic surveillance to the degrse that
satisfios ail scientific criteria, there is and has been
a2 general surveillance through the mechanism of autopsies

and death certificates, From such obsarvations, there is
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no evidénce that the low intensity of the general public
exposure to asbestos has caused diffuse fibrosis,
asbestosis or that bronchogenic cancer s thus related,
Mesothelioma continues to be a rare form of tumor among
the general public, even though Selikoff and his associates
have demonstrated that ferruginous bodies of fibers have
been present in the lungs of the general public at Teast
as far back as 1934, and they were about as common then as
now, The evidence available at this time affords little
support to the beljef that ashbestos utilization to date has
constituted a demonstrable hazard to the general public,
Exposure of the public living near sources of
respirable asbestos emission or who live in houses occupied
by workers who may bring substantial amounts of such fibers
home comprise a sub-group of the public who must be considered
apart from the others, It is in this special sub=group
that mesothelioma has been demonstrated under certain cir-
cumstances to occur with unusual freguency., Those 1iwving in
the neighborboods of the mining and milling of Chrysotile,
anthophylite and amosite appear to be exceptions, Since
an excess of mesothelioma doas not exist under these
circumstances, at this time, we do not have evidence con-

o . PR . Yy R i g T yagy o 4
cerning the fidber concentrastion is the fungs of this
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control all sources of asbestos emission while additional
understanding of the relationships is in the course of
study. For this reason, I strongly support the proposed
standards to minimize emission of asbestos fibers into
the atmosphere from those places where asbestos 15 being
produced, used in the manufacture of products, or used in
construction.

Thank you,.

MR, MEGONNELL: Thank you, Dr. Wright, I
found that a very complete statement. Even I could under-
stand 1t, which made it pretty plain. I don't have any
questions,

I think that I could conclude that you think
that the Administrator was correct in listing asbestos as
a hazardous pollutant.

DR, WRIGHT: I do, particulariy Tor the
population that might live nearby the plants in places
where eamissions could occur,

MR, MEGOHNMELL: Thank you very much,

Dr, Wright,

The next witness 35 Dvr. J. . HMHcDonald,
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STATEMENT BY
DR. J. C. McDONALD

McGILL UNIVERSITY, MONTREAL

DR, McDONALD: My name is J.C. McDonald,
and I am Professor and Chairman, Department of Epidemiology
and Health, McGill University, Montreal, I have been a
physician for twenty-eight years, and have specialized in
epidemiology and related subjects for the past twenty-four
years,

I would l1ike to interject here that I am not
nere as a representative or on behalf of the Johns~iHanville
Corporation as mentioned earlier, I accepted the invitation
to be present because we have evidence in Canada, which I
believe is relevant to this country's decisions and in
turn relevant to our own,

MR, MEGONNELL:  We are very happy to have
you, Dr. McDonald., There is only one thing that caught
my eye as I read through this, when you referred to the
United States as being south of the border.

{Laughter, )

DR, McDOMALD: There saems 1ittle doubt that all

known varietiss of asbestos,though chemically and physically
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distinct; can cause fibrosis of the lung and pleura, or
cancer of the bronchus in a proportion of workers exposed
sufficiently long and heavily. The evidence of Selikoff
et al suggests that the risk of bronchiéi cancer may be
confined to cigarette smokers, but this has yet to be
confirmed. This brief will examine the dose-response
relationships involved in these two diseases.

More recently, an association has been
demonstrated between asbestos expoéure and primary malignant
tumours of the pleura or peritoneum, commonly termed

-1
H

B

sty

gnant mesotheliomas, The nature of this association
iz 542317 obscure and there 1s no general agreement that the
relaticnship 1s causal or whether all types of asbestos are
equally implicated. Evidence on this subject will also
be presented,

May I mention first of the research that
we are deoing at McGill., The findings outliined here were
derived from a large on=going research program which the
Department of Epidemiology and Health at McGill began under
my supevrvisicon in 1965, The project has been assisted by
research grants to the University from the Institute of
Jecunational and Envircnmental Health of the Quebec Ashestos

Mining Association and from the U,.S, Public Health Service.
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Appropriate employee samples were drawn to study the
relationship between exposure and a) ciinical and
functional changes in 1,200 current employees, b)
radiographic changes in some 13,000 workers employed
since annual radiography was begun in 1935, and c¢)
mortality in a cohort of nearly 12,000 employees born
1891=-1920,

In the mortality study, 88% of the subjects
were traced, including 99% of over 4,000 persons employed

ten years or more, By the end of 1969, the total number

oy

of deaths from all causes in the entire cohort was 3,270,
The opysrall movtality was lower than that of the general
population of Quebec, but in the highest dust exposure
category, comprising 5% of the total, 1t was 20% above

the rest, The excess was mainly due to respiratory diseass
and cancer, Altogether, there were 129 deaths from lung
cancer, and 5 from mesothelioma, The death rates from

lung disease and cancer were well correlated with exposure,
and the excess was almost wholly in men with a dust index
above 200, This level is eguivalent to forty years’
axposure at 5 willion particies per cubic foot or about

3 Fibres pey wl, assuming a 5% fibre content of dust,

MR, MEGONMELL: Excusze nme, 0Or, McDonald,
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associated with work in asbestos products factories
(11 cases) or in the application of insulation (9 cases).
No control was exposed in this way. There were 7 cases
directly or indirectly exposed to mining or milling compared
with 2 controls., OFf the 7, 5 had been employed in the
industry, and 2 had lived in the same household with em=
ployees of the industry. Other occupations involving con-
tact with asbestos or insulation materials were about
equally divided between cases and controls,

The main difficulty in comparing our findings
in Quebec chrysotile mine and mill workers with those
of other Investigators is that few of the others have
attempted to estimate exposure, So far as bronchial
cancer is concerned, our results are essentially similar
to those of Doll and Xnox et al in British textile plants,
Newhouse in a British asbastos products factory, and
Enterline & Kendrick in various kinds of asbestos plant in
the U,5,A, Higher rates of radiographic asbestosis for
similar periods of emplovment were reported by Selikoff et
al for insulation workers, by Harrizss among insulation workers
in a British naval dockvard, and by Murnhy 2% al ameng pipe=-

coverars fn New England shipvard, The Jatter study is of

<

o)

special intarasi since measuvemants of exposure directly
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comparablie to ours were made -- 44% of 101 pipe-coverers
employed for an average of 17.4 years at dust conceﬁtrations
of about 5 mppcf had radiologic evidence of asbestosis,
which is in the same range as rates observed by Selikoff¥
in his study and Harries in his studies. The comparable
rate for Quebec chrysotile workers was 6.3%. We know that,
at most, 10% of the dust in the mining and miiling environ=-
ment was Tiber and virtually all chrysotile,. The insulators,
however, were exposed also to other varieties of asbestos,
and possibly a higher proportion of the dust was fiber.

Only in Scotland, and %o a lesser degrae in
Britain generally, has there been any systematic attempt
to record and investigate all known cases of malignant
mesothelioma, A similar incidence was observed in the
United Kingdom, That is, similar to Canada, but with
rathar more evidence of ashestos contact in cases and
controls, Our results suggest that malignant mesothelial
tumors are rare, but that about a guarter of them, mainiy
in males, ara related in some way to direct oy indirect
occupational exposure to asbestos, a2aither in insulation work
or asbestos products manufacturse, The observations on
insulation workers by Selikoff ¢t al, aand on crocidolite

actory workers by Hewhouse, and amosite factory worksvrs by
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Selikoff, are entirely in 1ine with this conclusion.

These two oCcupations are characterized by exposure,

probably heavy in terms of fiber, to various types of
asbestos and to other substances, In contrast, the risk

of mesothelioma in Quebec chrysotile miners and millers

was very iow, as has also been reported from other chrysotile
mining areas in the U.,S.5.R., N. Italy, Cyorus, and S.
Africa, and from anthrophyllite exposure in Finland,

In conciusion, 1t seems clear to me that, as
related to asbestos, asbestosis and cancer of the bronchus
may be regavded as purely occcupational hazards, Though not
yet completely controlled,

There seems no good reason why safe environ-
mental standards within industiry should not be achisvad,

In setting these, however, it is important that they

take into account fiber content and wvariety, and that they
be validated, so far as possiblz, By aﬁéﬁ@mieiﬁg§ca% data
from similar types of operation,

The mesothelioma nroblem 95 more diFfficult

since the exact nature of the association with ashestos

&3
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yre, Thers sesns every reason to apply streick

o
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%

environmental conirsl in manufacturing plants and for

insulation work, speciaily whare crozidoiite or amosite

o
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are used, There is no evidence that present levels of
chrysotile fiber in the general environment are related

to any measurable risk of mesothelioma, and Quebec exper=~
ience is reassuring on this point, but it would be prudent
to identify and control the main sources of atmospheric
contamination.

MR. MEGOMNELL: Thank you, Dr, McDenald.

I ‘'should have asked Dr, Wright this same
question, This goes back to the question I asked Dr. Horton
this morning.

You and Dr, Wright, of course, are exparts,
specialists, 1 assume, in ashestos to a great extent. Is
it likely that the run-of-the-mi1l physician would be able
toc tell that a chest disease in one of his patients is
probably related to asbestos?

DR, McDONALD: No, I don't think thare {3
any easy way in which he could., 1If he toek an sccupational
%ﬁstary then that might be different, but not just by the
physical nature of the disease,

MR, MEGONNELL: That {3 why I was a 1it%le
concarnad and 1 am sure that neither you nor Dy, Uright

wouid 53y that death certificates and ﬁgj%ﬁpi\:“}gg araR }3:"

: 2 . ) TR 2 vy b o T N SR O
any means complietely reliable dndexes, Thay just hanpen
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to be tha data that were available, I suppose.

DR, McDONALD: Yes. I would like to
amphasize, of course, that this {is precisely the reason
why in Canada we did not use that method but appealed
to every single pathologist throughout the country.

MR, MEGONNELL: Thank you very much,

Dr. McDonald,

I have two more witnesses for this
morning and I would 1ike to remind anybody who came
in after I made the announcement that 1f you haven't
expressed your desire to appear, please get in touch with
Mr., Edward Reich, who will be availabie here throughout
the hearing, |

Hr., Raymond E. Gerson, Assistant Commissioner
of the New York City Department of Air Resources will be
neaprd,

MR. REICH: He 1eft again, He will be
back this aftarnoon,

MR, HMEGONMNELL: I am happy to note that
Or., #Marril Eisenbud has arrived. e will be glad to

heayr Fronm hin nnw,
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STATEMENT BY
DR. MERRIL EISENBUD

NEW YORK UNIVERSITY MEDICAL CENTER

DR, EISENBUD: I apologize, Mr. Chatirman,

I was misinformed as to the time when I was to appear. I
have prepared statements which 1 believe I have passed up
to the chair.

I am Merril Eisenbud, Professor of Environ=-
mental Medicine and Director of the Laboratory for Environ-
mental Studies of the Institute of Environmental Medicine
at the New York University Medical Center, I am appearing
today at the request of the two beryllium producing
companias, who have asked that I review and comment on the
proposed emission standard for beryllium.

I have been personally concernsd with the
hazards of beryllium and the methods for {ts safe use since
the fall of 1947, nearly 25 vears ago, when 1 directed the
Anomic Energy Commission investigation of numerous cases of
peryllium voisoning that were then develeping in the plants
and laboratories associated with the Atowic Enarqy Commis-
sion's program, The ambient alr quality standard of 0,01

sioypogram p2r oubic meter {as a 30=day average) included
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December, 1971 by EPA explains that the 10 grams per day
has been computed as the emission rate that provides
maximum assurance that the 0.01 microgram per cubic meter
will not be exceeded. The timit of 10 gms/d is specified
regardliess of the height of the source or characteristics
of the surrounding tervrain. In most situations, the
emissions could exceed 10 gms/d by a very large factor
without exceeding 0.01 micrograms/m3 in places of habitation,

Since we are concerned here with long=-term
exposure, the 10 gms/d should be administered as an average
emission rate, perhaps for a 30-d@y period,

In some places it may be a relatively simple
matter to make emission measurements., This would be true
if all of the airborne beryllium from within the plant is
conveyed by means of a singlie stack to the outdoors, How-
ever, many shops and foundries have not had the need for
process ventilation systems and at the present time do not
discharge their plant air throuoh single stacks., Some have
multipie stacks, but many have no stacks at all, and traces
of beryllium dust in amounts that are not harmful might
simply drift out of the'wiﬂdows or otherwise be discharged
through roof fans or louvers, It would in my opinion be

unreasonable to expect that such shops should be required
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to install process ventilation when it is not needed for
protection of the worker in the plant; yet without such
unnecessary ventilation terminating in a stack, the emis-
sion rate .cannot be measured by any practical means., I
should also note that where stacks do exist, measurement
of the emission rate by the procedure described in the
proposed rule could cost at least several thousand dollars
per year, for which no perceivable benefit could possibly
accrue,

Recogrizing that 0.01 micrograms per cubic
meter is the basic standard from which the 10 grams per day
is derived, logic would seem to argque that the operator
be given the option of using ambient air monitoring pro-
cedures in lieu of stack sampling, and I am happy to see
that the proposed rules make provisions for this., However,
I am concerned about the restrictive application as suggested
by the language of the paragraph captioned "Beryllium® in
the §econd column of page 23,239 of the Federal Register
of December 7, 1971, VWhile it is true that physical 1imit-
ations will in some instances make stack sampling preferable
to ambient air sampling, the latter should bhe the option
of choice in most cases,

Thz ambient air content of berylliium in
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the vicinity of a relatively small facility can, in my
opinion, be adequately monitored by placing a single

sampler at a critical location, preferably in the direc-
tion of maximum wind frequency, and at a distance from the
source and elevation above ground that could be decided
based on local conditions. In short, the air sampler should
be placed at the most unfavorable location from the point

of view of public exposure. This will at Teast indicate {f
beryllium is present in the ambient air in significant
amounts and if further measurementé are warranted.

My comments thus far have been concerned with
some of the broader issues posed by the proposed rule,
There are a number of details which I think are also worthy
of mentioning.

I see nc reason to limit the method of
analysis to the atomic absorption spectrophotometer. Some
laboratories presently use fluorometric or spectrographic
procedures which are quite satisfactory. It is possible
that other acceptable methods will be develeped in the
future., The important requivement is that there be
provision for quality control over the analyses performed
by all laboratories, and EPA should make provision for

nerjodic determinations of the quality of the analytical
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program.

Paragraph #61,02g defines modification in
such a way that difficulties can be expected to arise. I
would suggest changing the definition to "...any physical
change in or change in the operation of a stationéry
source which significantly increases the amount of any
hazardous air pollutant...” and I have added the word
significantly., The operator should have the power to
make this determination subject to audit by EPA.,

Paragraph #61,05a is too strict in my
opinion, It says in effect that no person shall construct
or modify any stationary source subject to obtaining
written approval in advance from the Administrator, In
most cases the operator should be able to make such a
determination on his own, again, subject to subsegquent
verification by the EPA,

I remind you, Mr. Chairman, ﬁ am taiking
now about the very small machine shop or foundry.

Paragraph #61.07 involves a very detailed
procedure for obtaining permission from the Administrator
to construct or modify a souvrce. In my opinion this will
orove to be totally unnecessary for most machine shops,

particularly those machining beryliium copper., As I
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indicated earlier, I think there should be a delay of at
least one year until adequate field data are obtained
which will permit a rational determination to be made

as to the types of facilities that should be made subject
to the proposed rule,

In Paragraph #61.34d it is specified that
all beryllium samples shall be analyzed and the emissions
calculated within five working days after collection of
samples., It must be recognized that most operators will
find it neceésary to use consultants to collec and analyze
the samples and it is unrealistic to believe that the
results could be reported in less than five days. More-
over, there is no urgency that would justify such a require-
ment, The purpose of the standard would be achieved if the
results were made available within 30 days.

In Paragraph #61.37b it is specified that
filters should be changed at least every four days and
analyzed within 24 hours after collection. As I noted
earlier, this is an unrealistic requirement, I thought
it impractical to expect that the stack samples could be
reported within five days, and it is even more unrealistic
to think we could have the results of filter paper analysis

within 24 hours.
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Tocalities might résu]t from sudden high concentration of
coal dust in the vicinity.

AEC procedures in this regard have been
in effect for many years, and have prqved workable, with
no evidence of adverse health effects. In the absence
of any new information to indicate that the procedures
should be changed, I recommend that the AEC method of
éﬁinistering the air quality criterion be adopted by EPA,

I should like also to address myself to the
specifications of Method 3 for determination of beryllium
from stationary sources. As I noted earlier, I see no
reason why the analytical procedure need be limited to the
atomic absorption procedure, In addition, 1t is my opinion
that the sampling train is excessively complicated and not
practical for field use except under very exceptional
circumstances, Most of the stationary sources of beryllium
will be machine shops and beryllium copper foundries. 1
know of no svidence that effluents from such sources
cannot be adquately sampied if the stack gas aliquot is

filtered on a millipore filter or equivalent, Thus the
impingers and ice baths are unnecessary additions which will
simply complicate the sampling procedure, make it more expen=

siye, increase the opportunity for contamination of the



Dr. Eisenbud 91

samples, and in general detract from the effectivéness of
the simple sampling system in which one simply draws the
gas through filter media. Moreover, I see do need to
measure stack temperature or moisture for samples col=
lected from machine shop or foundry exhausts.

TheAgas meter should not be required since
orifice flow measuring techniques are quite reliable and
are actually preferable for field use.

A calibrated orifice placed upstream from
the pump provides the best assurance that the flow is
being properly measured., It is impractical to specify an
"ajr tight pump® as shown in Figure 1=1 of the proposed
rule,

Paragraph #3.1.1 specifies that the millipore
filter or equivalent must be pre-weighed., I don't under=
stand why this nust be done, since the beryllium will be
determined chemically and the weight of non-beryllium
materials on the filter is irrelevant.

As regards the numbers of samples which must
be required in order to adequately traverse a duct, I
suggest that a set of representative samples collected at
the centerline of the duct be permittad provided the

sampling peint is wail located with respect fo sources
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of turbulence such as blowers, pipe bends, etc.

This, Mr, Chatrman, closes my formal state-
ment. I shall be happy to answer any questions,

MR, MEGONNELL: You gave us a lot of food
for thought here,

DR. EISENBUD: The gestation period was
about twenty-seven years,

(Laughter,)

MR. MEGOMNNELL: VYou wrapped it up very
succinctly. I would like you to comment, though, Dr, Eisenbud,
on the Administrator®s decision to call beryllium a hazardous
poilutant, He didn't entirely have free choice in this, 1
think that you will remember from the legisiative history
Congress very clearly said they expect the first list would
include at least asbestos, beryllium, mercury and cadmium,

e didn't come out with cadmium, but the fact that a pollu-
tant has been classified as hazardous does net mean, at
least, as [ interpret the law, that people are now being
hurt only that such harm is pessibie within the definition
given in the Act., Az Yeast I think you will agree that

barvliijum can cause or contribute to increasad mortality,

wwnd

sarious Irraversible 11lness or incapacitating revarsible

iness, The Administrator thougnt with those guidelines
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a lot of additional scrutiny, and I don®t think anyone of
them would say it is the last word.

DR, EISENBUD: I would l1ike to have a moment
to define what my concept of modifications would be in most
cases, I have no question in my mind that the proposed
procedure is quite applicable and desirable for major mod-
ifications, let us say, in the refinery, but as the language
now stands a machine shop that adds, let us say, a drill
press that may be used for beryllium is makinog a modifica-
tion which the Administrator would have to consider., 1
do not think it is in the public interest that this be done,
Yoy will open a Pandora’s box, It is5 going to need a
tremendous amount of paper work;

If the Administrator doesn’t have the power
to make the determination that certain categories of
baryllium uses can be exciuded from this, then I would
certainly urge that he obtaian this authority, whether it
recuire legislation or some other method,

MR, MEGONNELL: I happen to personally
share your opinion on that, Before vou came here this

i

morning 1 made §t known that I intend to comment on thase

e

o oy 3 i f e Iy - s oy 4 o 5 %5 a 1 | o & J
standards, the sames as anybody ¢lse has a right to, because

{ neve to enforgs them, 1 am Yooxing for any practical way
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who contract with them are required to comply with this
emission standard; is that correct?

DR. EISENBUD: Only in part. Historically,
this problem of beryllium poisoning developed at a time
when one of the main uses for beryllium was in fluorescent
lamps. Incidentally, in 1947, I believe, with the finding
of a substitute material for beryllium in fluorescent lamps,
the AEC's requirement for beryllium increased and the AEC
found itself a major customer of the beryillium industry.

It made the administrative decision, since 1t was the major
customer, that it had the moral i1f not the legal respons-
ibility, to see to it that\the products it was buying was
manufactured safely. So the standard was set at that time
as a result of investigations which the AEC sponsored, and
the standards were incorporated into contracts at that time,

What the situation 15 at the present time
with respect to the AEC I don’t know because I really don't
Ynow how much beryllium the AEC is5 buying or what percentage
it 1s of the total market. But I do know that the uses
nf baryllium have expanded considerably, 1t is widely
usad by many people other than the AEC. The authority
for the 01 microgram per cubic meter at the present time

rests either in the states which have incovporated
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in the code or the American Industrial Hygiene Association,
or simply the desire on the part of the beryllium industry
to see to it that they avoid any beryllium disease,.

MR, BAUM: I think that answers my question,
Essentié]]y then, it is fair to say, I take it, that you
agree that bevryllium is a hazardous air pollutant., VYou
question whether or not there is a need for the standard
or there is a legal ability to promulgat2 a standard because

of the fact that an ambient air quality standard exists.

e S A
‘\. £ S § Ty g M d
B A P R S A

[MR. MEGONNELLQ It is a potentially hazardous
air pollutant which, as far as the community is concerned,
has been under effective control since about 1950,

MR, BAUM: You aqree with the .01 figure?

DR, EISENBUD: Yes,

MR, BAUM: Thank you,

MR, MEGONNELL: At one point you added
the word "significantly.” That always bothers me but
the lawyers Tove it because nobody can define it, I
think maybe that is why it wasn't put in in the first place,
Anyhow, I think we can consider making certain of these
changes,

DR, EISEHBUD:s I would 1ike to see the

agveramant reqgulations defins “significantly.™ [ would
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tell you how I would define it., I would say a significant
change in the process is one that has reasonable probability.

(Laughter.)

Reasonable probability of causing the
emission standard to be exceeded., VYou define reasonable
probability as what would be regarded as reasonable by a
prudent person schooled in industrial hygiene principals,
which is what we have to get back to.

MR, MEGONNELL: Do you have a law degree, too?

(Laughter.)

DR, EISENBUD: HNo, but the lawyers are
practicing my profession, so why shouldn't [ practice
theirs.

(Laughter.)

MR. BAUM: I don't object,

MR, MEGONMELL: I think our people have
realized that you have picked cut a couple EPA goofs in
the proposed standards. A good one {is that pre-weight
of the m?!]iﬂ%ﬁ}‘filter doesn't =znter into the analysis
at all,

Don't you feel 1% necessary that s conducte
ing particulates to go to isckinetic sampliing?

DR, EISENBUD: Yes, sir, I apnrove of i1,
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It is particularly important 1f you are approaching the

emission standard.

we don't sample isokinetically.

MR,
guess,

DR.

I didn't make any recommendation that

MEGONNELL:

EISENBUD:

No.

1 seemed to infer that, I

It is my personal

experience that tenm or twenty percent deviation from

‘isokinetic samplings is not "significant,®

MR.

MEGONNELL ¢

We do haveo

some evidence

in the sampling we have done that beryllium does go through

the filter and it is caught in the impingers.

I don't know

how significant i1t is, but again it is a variation from

what you are suggesting.

I think if you would like somebody

from the EPA staff might present some data on this if they

have it with them.

Does anybody have such data?

HR.
MR,
1t, Hr, Slaughter?
1R,
into the record?
MR,

SLAUGHTER:

MEGONNELL ¢

SLAUGHTER:

MEGONMELL:

SLAUGHTER:

Right here,

Hould vou care to present

Dy vou want me to read 1t

Is it a tabie?

This is preliminary results
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they are tentative data and I haven't seen them. This
would have tremendous implications for all types of air
sampling because the mi]11p%ﬁi7fi]ter has been regarding
as essential - a total filter for airborne particulates
even down into the sub-micron sizes.

MR. SLAUGHTER: The particular data I
quoted were not tentative. The only thing that bothered
me was that only one of the two tests that had the filter
in front of the impinger bottles was completed, 'Ye have
had some others with filters after the impinger bottles.
We have those data.

DR, EISENBUD: There is enormous literature
on the performance of mi]]ipoggkand fiberglas filters,
which I am sure you are aware of. The data and experience
would not support the assumption that anything could get
through unless it is in a volatile form., [ don't know
any reason to believe that beryllium exists in volatile
form in this case, 1 think this needs to be looked at,
and I am suvre it wili be,

MR, MEGOMNELL: I think you certainly did
a good job of pointing up some of the possible problems,

1 wouldn®t be surprised if someone in our staff would

want to talk to you in grzater detail about it, and
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humans in 1936, at which time I conducted an extensive
study in the hat industry, which was stil1l using mercury
compounds, During my service with the United States Navy
during World War II I had a number of mercury problems
presented, and from time to time over the years this has
been the case. However, in 1956 I instituted a Columbia
University Faculty of Medicine a research program dealing
with human exposures to various mercury compounds., As a
result of that program, which is still continuing, 1 was
rasponsible for probably thirty research publications in
various scientific jourmals. I have recently completed

a book on mercury which is due for publication this June,
if 1 can be excused a commercial at this time.

MR. MEGONNELL: We will all go out and buy
a copy, Dr, Goldwater,

DR, GOLDWATER: I am sorry it isn't here
now but I am sure we would have had a big sale,

I have had occasion to review the prbposed
emission standards for mercury, I have prepared formal
comments on this which I can read and perhaps add to the
yarious sections a few comments which may be relevant to
the major points,

No reasonable person could take exception
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to the objectives of the proposed standard nor of many
similar standards now being considered, Irresponsible
use of the earth's atmosphere and waters for the disposal
of chemical wastes constitutes an indefensible threat

to man's health and general well-being.

I might inject at this point that if I were
not here today I would have been in South Carolina testify-
ing in opposition to a propcsal by a large industry to dump
quite Targe amounts of various chemical wastes into the ocean,

These, and other simpie, basic premises
suppert the need for regulatory standards. Furthermore,
standards must be able to survive scientific and legal
scrutiny. A succéssful attack on any environmental standard
would weaken the entire concept of environmental standards.
This idea has recently been expressed most admirabley
Dr. Herbert E. Stokinger, a veteran environmental toxicolo-
gist, presently chief of the Laboratory of Toxicology and
Pathology in the Hational Institute of Occupaticonal Safety .
and Health, U.S, Department of Health, Education and
Helfare, {(Science 174:662-665, Moy, 12, 1971). Among
other things, Dr, Stokinger urges thai “Standards must
be based on scientific facts...” and that "A311 standards,

quides, limits, and 30 on, as well as the ariteria on
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Dr. Goldwater 107

*Being primarily an analytical chemist, I
can tell you this: I am very uncomfortable in the business
of mercury analysis right now. The procedures that we have
to work with on a mass-monitoring basis are not to my
liking. They are generally equipped in terms of looking
for a ves or no answer: Do we have a problem and approxi-
mately how severe is 1t? But in terms of my interest
relative to establishing trends of change in the Great Lakes,
analysis noses a real problem, Our precision within the
Iaboratory runs in the area of plus or minus 20 percent,
On round-robin samples, you talk in terms of 100, 200,
or 300 percent differences beiween various laboratories,
It alarms me, and I don't know what the answer is except
to say that 1t's going to take a good deal more work,
One round-robin test I know of, involving tweniy laboratories,
came up with results that ranged from 0,01 to 7.0 ppm on
the same sample. This 1s an exireme example which does not
resresent the npormal situation, But I think it is stil}
safe to say that, analytically speaking, we have a ways to
go."

This 13 ti

=
D

&b

end of a quote from Mr. Willford's
papar, Than another guote in which he savs, and I quote again:

"The other thing which [ think needs a lot
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Dr, Goldwater 109

at facé value, You may get the impression that there is
no problem, but there is.”

I might say at this point that last Friday
I called Mr, Willford to see whether theré had been any
more recent progress, and he told me that his laboratory
at Teast now can get fairly reproducible results for total
mercury, but the methods are applicabie to the organic
methyl forms, and he says there has been no breakthroughs
as far as he is aware,

The second report, pubiished in the Journal

of the AQAC 54{71):202-205, 1971, is a collaborative study

o ez

organized by R.K. Munns and D.C, Holland, Food an< Drug
Administration, showing that nine laboratories using an
atomic absorption method which they recommend obtained
racoverias of 0,00-0,.06 pom of mercury when no mercury had
been addeds 0,22=-0.46 ppm of mercury when 0.50 pom of
Hogll, had been added; and 0,17-0.67 ppm of CHgHg+ when
.50 nom of L[HaHgCl had been addad,

In other words, the government laboratories
themsalves obviously are having great di7fficuliy in getting
reproduycible rasults,

In the hands of a number of chemists with whonm

have spohken, the vreliabildizy of resulis in analyses for
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Dr. Goldwater 114

The laboratory there has not been able to
produce the bioconversion even though they have tried to
duplicate the conditions which will be most inducive to
cause the reaction to go. What this means 1s that
theoretically methylation can take phgce but actually,
if it does, it probably is a rarity rather than a general
thinag, Therefore, I think it is exaggerated to assume
that all mercury getting into air or anything else

zventually 1s going to end up as methylimercury,

3, HMepygury in Food Chains

Much of the apprehension about mercury in
the atmosphere as well as in other parts of the environ-
ment has centered around its accumulation, particulariy
in a methylated form, in food chains., That that analysis
can be trusted. In addition to the points mentioned
showe, there are several relevant pieces of information,
v the United States and in Sweden, 1t has been genevrally
sccepted that all or practically all wmevcury in fish {and
perhans in other foods) is in a methylated form. Several
Japanase iaboratories have been studying this subject with
qreat intensity and hava found that zven 1n Ffish the
ayerage concentraticn of wmethyiated mercury reprasents

N . . o Yo ol o s I R
ahout one-nal? o7 tnial marcury,



. Goldwater 115
Dre.

There s obviously a great difference of
opinion between the Japanese and Swedish observers. As
far as I can gather, in this country there are very few
people who are doing methylmercury analysis ef trying to
analyze for it. They are taking fish and analyzing them
for total mercury and assuming that all thzs mercury in the
fish is methylmercury, or that 98 or 99 percent is methyle-
mercury., [ don't understand why one is more ready to
accept the Swedish data than the Japanese data in this
respact, but this {s what has been done in this country,

Evidence that at least some mercury
compounds are detoxified as they enter or pass through
foods chains has been adduyced at the University of Wisconsin,
It has been shown, Tor example, that phenyimercuric acotate
and methylmercury chloride, after reacting with algae have
lost their toxicity for other algae,

Incidentally, this work is in prograss and
feeding these analogies to animals to see whether thay
are in fact detoxified for higher 1iving species 15 now
underway. Thers should be some data available on this
within a few months,

4 reasonable 2xplanation for this would be

that the mercurials ave bhound o protein molecules in a



. Goldwater 116
Dy,

way wnich alters their chemical or toxicological activity.
This also is compatible with the known fact that mevrcury
in some form is present in all foods and probably always
has been and except under extreme conditions such as at
Minamata, Alamogordo, 2tc. is completely innocuous and
may even be an essential micronutrient,

This idea is substantiated in one of the
documents to which reference has been made, the so-called
"hazards of mercury™ in which the point i35 made that the
traditional food chain build=-up may not occur with mercury.
This is also questioned, where the mevrcury will build up
in food chains.

Closely related to the binding and detoxifica=-
tion of mercury in living organisms is that which occurs
in s0fl and in si1t, 1%t is not true that mercury compounds
always pass freely through soil intsc water or into the
atmosphere, Practically all soil, especially in the upper
lavers, contain rich suppiies of humates which tigntly
bind mercury. Similar cempounds (fulvates) are found in

the bottom 511% 0f streams and lakes, Thev may be Jooked

upon as natuyre’s purifiers, The extent to which the
humates and fulvates actually detoxify mercury has not been

extansively studied, But their binding capacity has been
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Dr. Goldwater 120

atmospheric concentrations of mercury® and ®,.,..measurement
methodology is in a state of evolution,® this proposal for
an emission standard must be based in large measure on
assumptions and on speculation., With measurement method=-
oiogy s5ti11 not standardized, it is difficult for me to
understand how monitoring and enforcement can be accomplished,

I hope I have not conveyed the idea that I
am opposed to standards designed to control the emission
into the environment of mercury or any other potentially
narmful substance. Hothing could be further from the
truth, In the case of mercury vapor, I do not believe
that a critical situation exists or that we are faced
with any "imminent hazard.” In spite of deficliencies in
analytical methods, I believe that it would be a simple
matter to obtain a quantity of useful information in a
mattaer of a few weeks or months,

Here I refer to getting background data
in a number of situations which I think can be done, As
a matteyr of fact, since 1 prepared this statement I have
had come into my hands some additional background data,
It is coming in every day now.

MR, MEGOHNELL: Could you submit §i for the

record, Dr, tGoldwater?



Dr, Goldwater 121

DR, GOLDWATER: I am not sure that I can,
It was sent to me as a confidential communication, [ will
be glad to talk to your staff people about this and about
other things.

MR, MEGONNELL: That would be very helpful.

DR, GOLDWATER: 1t should not be necessary to
threaten the validity of the concept of emission standards
by premature action. In the long run, I believe it would
be counter-sroductive to follow the course that was taken
for mercury in fish, A standard {called a quideline) was
selected arbitrarily and then a Herculean effort was needed
to justify it, To me, it seems wmore Togical to assemble
the re?évant data before, rather than after a standard is
sat, especially when thereis no state of emergency.

In further support of my position, I should

]

sk

ke to cite the words of Dr, Charles C, Edwards, Commiss-
sionar of the Food and Drug Administration, as quoted in

Hospital Tribune, December 13, 1971, criticizing *...30=

called authorities {who) find themselves a cause and

foudly trumpet it, often with more emotion than scientific

fact to sypoovrt thom,* Or, Edwards further urgeas that,
Bue must sea 2o 4 that this public interest is pradicated

soon and nouvished by zcientific fact and not emotionalism,”
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in any conceivable concentraticon is not hazardous. <Certainly,
there are mercury hazards, I have seen many cases of mercury
poisoning, I have seen some of the Minamata victims., My
feeling about this is that those cases where poisconing has
occurred represent unusual situations with high concentra-
tions affecting a reiatively small number of people in a
very localized area. I do not believe that mercury vapor
in the general atmosphere could be considered a hazardous
material, except In these localized areas close to sources
of gcongentrated emission,

MR. MEGONHELL: 1 think you can appreciate
the dilemma faced by the Administrator. He has a rather broad
definition, Does mercury in any form, any concentration
contribute to raversible 1llness?

DR. GOLDWATER: Of course it does., Again,
what 1s sensibla, what s reasonable? 1 can say that
mercury saves I1ives and I would be telling the truth, The
concent of what §5 a poison is a purely qguanititative ona,
Sodium fluoride is roach poison, but we put it in our
drinking water and make everybody drink 1%,

| MR, MEGONMELL: I have been subjected to

arguments Tor fwo degades,
g

¥

pee

Ok, GOLDWATE It 15 2 gquantitative thing.
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Dr. Goldwater 125

compounds, and the standard refers, of course, to the two
principal sources of emissions of elemental mercury., Clearly,
the difficulties in measuring organic mercury compounds, do
not bear on the question of measurement and testing in the
enforcement of these standards.

DR. GOLDWATER: That is true, but they do
bear on the overall environmental hazard of mercury,

Dr. Horton made a great point of the importance of methyla=-
tion, What I am trying to say here is we are not at all
sure about this whole methylation process, Using this as

a basis for evaluating an overall threat I think puts us on
very, very weak ground,

MR. MEGONNELL: I understand your position,
Dr. Goldwater,

You quote the Great Lakes Fishery Laboratory
and the Food and Drug Administration regarding the analytical
difficulties for ascertaining levels of mercury in fish,
Would you agree that there is quite a diffsrenca between
analyzing mercury in fish where it may be bound up in
great gobs of organic matter as opposed to a sampie we
might take out of a stack, for sxample?

DR, GOLDWATER: Thes latter wouyld be simplier
if you are doing analyses of water, There isn’t a ot of

gunk there that you have to get rid of, 7Tes, 1t would be
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much easfer to do stack analyses,

HR., HEGOKHELL: 1In MHinamata there was,
according to youpr references, methylmercury discharge.

DR, GOLDWATER: That is right,

MR, HMEGORNELL: ‘Hhere did 1ﬁh£9ﬂﬁ from?

DR. GOLDMATER: From an acid aldehyde vinyl
chloride plant located on the shores of Minswata 8ay in
Hinamata Town,

HR, HEGONNELL: You have eoxpressed an cpinien
on this, O you feel that ths data gencratad by the Swedish

fgators ar2 not reliablie?

pe]
ey
L]
&y
¥
anitfe
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DR, GOLDYATER: I am always suspiclious of
Aanybody who has no doubts about his own correctness, includ-
ing myself. He have an 01d saying: *0ftemn 1an eryor, nover
in doubt,”® The Japanese say that ths Swedes are the only
gnes who belieye thair own work, This {5 noi trus becauss
here thera ara many necplie who zhoose 2o believe the Swedish
ghservations for whateyar reasons [ don't think we hawve %o go
Into now, The .Japansse have been in this loaner than anye-
body, and 1 am sure ithat %hey have devoied nmore Tinme and
effort to this than anybody and probably nore than anvbody
2158 put togather. I an fmpressed that fthey arz auize

well as rezearch neonje, 13 could be
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Just as logical if we have to accept somebody 21se's datag
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why not'take the Japarese? I think we should try to
develop our own if we can.

MR, MEGONMELL: I certainly can’t argue
with you on that,

DR. GOLDWATER: We haven't got it in this
country, at least I don't know about it.

MR. MEGONNELL: You have mentioned that
theve aresome incidents where methylation may occur in
nature, but in the tests that have been made to date,
to your knowledge, this hasn’t been demonstrated even
under conditions which would favor the reaction.

What are such conditions that would favor
methylation?

DR. GOLDWATER: It has to do with the
temperature of the medium in which you are trying to
produce this reaction, the amcunt of organic and type
of organic material present, whether or not you are

~,

dealing with aerobic or an aerobic condition, The

PN

acidity of the pH of the medium, all sorits of conditions

you can manipulate,
MR, HMEGONNELL: Somewhat ciassical biologic

conditions.
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DR, GOLDYWATER: Yes,

iR, HEGDHHELL: You aravfamiiiar with the
Swedish reports where 1t 1s claimed that they found wercury
in remote lakes far from industrial satfces. Do yeu have
any orpinion as to how the mercury got there?

bR. GOLDHATER: VYes, 1 do., This has been
found in this couniry, too, and in many other places. In
fact, I know that there 1s nmercury in everything, depending
on the goeological formations that underli{e the ground waters
oy through which the ground waters pass feading the Takes
sr draining into the lakes., This could bhe an explanation
of how you find mercury in these remote places. 1 know
that soume people choose to belfave that it {s mercury
#hich have been waftad there through the breezes and the
wind and deposited, This 1s a possibility, but 1 think {1t
is move reasonable %o me that 1t has just always been there,
it 1s part of the geology, the geochemisiry of the region,

HRe MEGONHELL: Is mercury Talrly commen in
the sarth's crust?

DR, GOLDUHATER: 1% 13 thera, 1 can’t oive
you the figure effhand of its actual abundance, but 1t
1s found in more than Irace anounts in thirty or foriy

diffarent kinds of oves, It iz in eyverything, There zvs
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regions where it 1§ in greater concentration, This is
true in land masses, it 1s true in the oceans, too. So
we can account for varying concentrations of mercury in
fish, depending on where they spend most of their feeéing
time, It may be in a rich mercury area or a poor mercury
area. There is mevcury in everything, this we know.

MR, MEGONNELL: VYou mentioned that the
Japanese have Tound that the average concentration of
mgthylated mercury represents about one-half the total,
and, again, the Swedish say that 3t 95 ninety percent
or something like that,

DR. GOLDWATER: Ninety percent or more,
There is a great difference of opinion here. The Japanese
are willing to say that they are not certain of their
analyses, but they also say the Swedes should be, The
Sﬁedes won't express any doubts at all aboui their own
data.

MR, MEGONNELL: I don't quite get the tie-in
that you quoted there indicating that mercury might be
a micronutrient,

DR, GOLDWATER: Yes., This means that it may
have an ifmportant biological function in 1iving systems, in-

cluding humans., This I postulated about five years ago
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at which time I didn't take it too seriously, and most
peopie laughed at me when 1 propoesed this., Now, incidental-
ly, 1 am proposing that. LEMLmdy have the same significance,

MR, MEGONNELL: Oh, nol

DR. GOLDWATER: We will come to that some
other time.

{Laughter,)

I started looking for evidence, I said here
is a hypothetical situation. This is how we do everything.
Hepe is an idea, I want to sees whether this i35 a valid idea
or aot, Thay call this a testing hypothesis.

I began looking at the literature and looking
for evidence, It is a case of seek and ye shall find, I
vou begin looking for these things, you find them, 1 have
now assembled quite an impressive array of references, of
studies, research that has been done showing that in fact
mercury does do some useful things, such as playing a roie
in certain detoxification processes, One difficuity is
with isopropyl phosphate enzymatic silting, or detoxifica-
tion of this 135 enhanced by mevcury. As a mat%er of fact,

I related these nypothetical things, there 15 a Tot more
rn 1t than we want to go i{nto now from the svolutionary

soint of view and a whole %ot of othar zhings of this sort,
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Dr. Goldwater 132

hemoglobin to take cave of the deficit. At least here is
an explanation, I am not saying this is so, but I think
1t makes sense,

MR. MEGONNELL: It is still hypothetical?

DR. GOLDWATER: That is right, but 1ittle
by 1ittle bits of evidence are coming together, There
is another thing which we all know., If we look at the
1ist of trace metals, recognized as having essential func-
tions the first one was drawn up, I think, in 1949 by Mr,
Williams, He had about six metals on there, fach time a new
11st comes out there are two or three more on it, I am sure
that this is going to continue Indefinitely, Of course,
we find that these things may be really needed., How we have
the ana?yticai techniques, so0 we can Tind them where formerly
we couldn't, Ve would just say they are not there because we
couldn®t test in that sensitive range, 1 think that theo-
retically and experimentally vou can make out a pretty good

case that mercury may be doing something useful in the body.
MR, MEGONNELL: Let us speak a 1ittle bit

about TLVY®s, I notice that you state, and I didn't realize
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this, it has recently been reduced from .1 to .05 milligrams
per cubic meter, which is 50 micrograms per cubic meter,

DR. GOLDWATER: That is right.

MR, MEGONMNELL: These are to protect peopie,
They happen to be workers who work eight hours a day, forty
hours a week, normally healthy individuals who presumably
get some medical surveillance., This doesn’t seem to me
to be such an excessive safety factor,‘ We are talking about
one microgram for the aged, the infirm, extremely sensitive
serson not @ight hours a day but twenty-four hours a day
and maybe seven days a week, In view of that perspective,
this perhaps is not too far out of line. Would you care
to comment on that?

DR, GOLDWATER: Yes, I would be glad to.
These TLV's arevlarge1y arbitrary figures and they are not,
as I sald, designed for anything more than a general guide
to people in terms of industrial hygiene or occupational
exposures, Tney have been verified in many cases enmpir-
ically by Jjust they work. Whether they could bhe a lot
higher or more permissive and still work, we don't know,
but at least the levels that have been proposed in the
past hava been effective,

MR, MEGONMELL: UWhy would they reduce it?
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If the point one worked, why would they cut it in half?
DR. GOLDWATER: There are various reasons
for this. There were some studies made which indicated
that perhaps some people would develop symptoms. These
are working people, That is another whole story which I
don't think we can go into here, unless you want to, This
study, again, was designed for another purpose which was
then adopted or taken over into this. In other words, we

are so hungry for data that when we have got any we tend

P s Ly
;;.% i3 3

%
i
)

it 311 over the place where really it wasn®t Intended

iy

oy anyihing but a specific use when the study was set up,
To get back to your question about this

margin of safety. We know very well that most people,

and in fact, anybody who has ever been looked at, who have

a very effective respiratory system, mercury, particularly

the inorganic forms, when it is absorbed 1s excreted guite

rapidly. They don't build up, There is a difference

between the inorganics and the alkyls., The alkyls

bind very strongly on blood vessels and in brain

tissue, You don't get rid of them very guickly, but

the inorganics don't bind in the same way and they are

excreted very rapidly., At these levels you are not going

to got any build-up, This is why I tnink we have got a
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people alive., HNo evidence of injury, of course,

I always carry around sixty million micro=
grams of mercury in my pocket. Did you ever see sixty
million micrograms of mercury?

MR, MEGONNELL: I might have, but I didn't
recognize 1t.

{Laughter,)

DR, GOLDWATER: I will let you hold it in
your hand if you want, There is sixty miilion microarams
ef mercury.

{Indicating.)

People get frightened by micrograms., It
is not wvery much,

MR, MEGONNELL: With regard to the information
naar the end of your paper where vou indicate that perhaps

we should wait a reasonable period of a few menths in order

]

to get some of the data, which I think we will be honest

with you we would like to have, too. [ am just afraid,

~ 2

nernaps we read the statute wrong, we don't have this

R . ; \ 3 by d 2 g oy v ey e A :
anption, The Yaw says within ninaty davs you had To propose
thesne thinas, within so many more darys you nad o do some-

2 E LI o i, N o IR S N - - N —
thing alze, and withia a hundreed eighty days you mnust

o ey s T S R, T rhdnl wa wapld bhe yooewy yory intopa tod
cromulgans Lnan, oThInR we {4l D oyery, yary nLorastec
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in keeping in touch with you and other knowledgeable people
to get the up-to-date information, but whether we can
withhold promuigating the requlations, I don’t know, May-
be Mr. Baum has an opinion on 1t?

MR, BAUM: I have no opinion on it.

DR, GOLDWATER: Bob Horton and I have
sweated out a number of things together., 4We happen to
live in the same part of the country. I have worked with
a number of people down there at EPA, and all of those
agencies, as well as some in the Institute of Occupational
Satety and Health and all sorts of things., They Ynow that
I love to talk about mercury, I would like to extend to
them an fnvitation to invite me to confer with them about
these things. I would be very happy to give them this
new data which I am getting all the time,

I have organized a 1ittle project which
keeps me in touch with some of the major work that has
been going on, The reason for collecting it is %o use it,
Obviously, we all want to use it, and we want to s=2 that
it is put to work, This 4s a very vapidiy changing fiald
and new stuff is coming in all the time, |

One thing that bothersd me a 119%le bit i3

what you seiectad here as your sources, [ think that



CIUBADLGELL SL JEYT HULYL T STUTANNOYIW THY
{“dajubney)
“@ILOYD LKD LPEUT Si
TEUL 2R *mMou sopdoessogoodd 38b ple Asyl
(“«e3ybnet)
*bupyiawos 40 ‘wayy uo sdeg jeupds op pue U} [MELD ueD
M 0S5 348YJ UKMOP JB3JUBD Y43 By3z v seakdojdwa syy [Le 404
suepojsAyd Aprweg sy3 ade sxng e ay  *mouy nodk fwsyl e Noeg
burzieb jo Aem v 3avy oK  WIALYNETOH “HG
“noA Y3 iM YOno3 Ul Bq [LiM ABUg Sdans we § 3ng “p4e3s
9y3 J04 jesds 3,ued ] 3} U0 UCLIRWJAOJUL Joyleb am sE
psepuels papsou Aue ajepdn fyodeasad SNULIUCD 03 pudIUL N
*31 40 pus ay3 1cu st punode ob 2SJ4pd oYy faEiidve pies
I Sy cwsyz 3e HULNOO] 8J4B 3) *S3DJNO0S JAYIC BAB adUl
SdEME ALINng B4R 3M MOUY [  STTINNODIW UKW
‘punode sbujpJddsy pads bugmodyz
84¥ 3K UYL 01 ApogAue JueM 3, U0P [ °44BIS ANOA YIim
Alsjeajad SLty3y ssnosip [[4MW I :YILVMATO9 °¥d
(WBA04 SWeS Iy UL SHAVY UK
246 LY tYILYKOI09 “ua
LAANDUABU 4O SB2ANOS 43YZ0 UBSW NOL  SWAVE UKW
°sjuejd uoponpad 40 sjuepd spAyspie-401Y4o ueyl bupusjzesdyl

S840l YoNW JUBMUOL LAUS Byl 07 SLOINGLATUOD A3YJ0 adE aJdaU}

vl 48318MpLOY d(



fFriensn  *edouy sufud sapl o3 uaddey Apug 4t uops sidosd
E 4 phe 4 §" 3 P &

eyew 0% ypueld Dupiveod sdeg v 20 3ne Dupmos Jocews ALROSJ et

<3

£

ybncue spedouy ALuUuiplLsy  CSUOLIERILS [®O0} ©Yl wo spuadap
I Cyows Jo sW0S Jubyl 1 SUILVAQTI0U “ud
(PS043 U0D &g pihoys juepd
Gy ueaw nok Op 40 *1uvld BUL JO PULAUMOD BALL 3 ,UPLROYS
ajdoad zvyy uesw Lfpeniov BoA o0 SRAVE YU
"UOLIENE LS 40 RdAT BleMRULY B UL ystg
uo bDupapp espdoad sApy 3,U0p M pue ®*jJdeBg SO IR0 ALRDdauw
Buppltasip ade Asug suasym jueid uORIONPaL BL0 HE WOAY
pulMuUMOp Bhi| 3,u0p aidoad gey) 8s8s 1dsoXs Kou 2eindjjsed
Ut bupyirdue op 3,uo0p om 4} “Bupyszdue 4o *yops Supigel
spdead jo sdegunuy Oig eaey o3 bBugoeb sue am yupuy 1,u0p I
*leedlyl Slelpasuly AUP 3, USE S48y NUEY: I °sad *bupdes
we J jeym Jo j4ed S| eyl YILYHCTI09 °¥Q
*aynutw Syl 3e ubid 34 Op 03 J3PUO UL pIIU oM
UOLIRWAOLUL 40 pUEY Byl 20 ybnRoOua aAvY 2 ,UCP BM A|[eBLIUSSST
*8lqEssod JuU3I%3 BYI 03 SEYP |L0LIUCD PInOYS NOA UCLIPWIOSUL
ybnous pey 8m S eUY3 *sajedipu} J4aded a2yl v} ydesbeaed
3SR Ad@A BY3 S pue $83RDLPUL B2UIIUBS 3ShL4 JNOL se
‘@adbe op noA 1p ayel I ‘AdnodBl JO SIDLN0S 43Y0 BSY)
‘SEy3 Inoge snopand asal w, I SWOVE "YW

(°sa3ybney)

(R 41 d3jeMplog *4q



3 EM MOU 3J01S 09 LUER 3 ,UCP BOL SHOVE Ul
wiBULYG Aur
bBupop nod 1, usde Aup, *Aes 03 58414 BYL BQG PLAOK OUM &S0yl
Guowe ag pinom [  cBulyjzewos Op 3, Upip noeA S Apxonb
Faan nok asige 28b LLEA T ‘YILVRQTIOD “HQ
CAANTL B
Ag parniiod 8g [[iM jusuiucd pius ayy Aplengussa f4ie 4o
Ja3EM U0 JOYFLD SSUOLSSLWS AUP UC S|OLJUC2 UCLSSEWS ou Aes
fALnOL B Uo jnd @he SE0LIU02 QU JT1  THOYY UM
*pokoalsep sq ues
JuBWafe o “A4ndJaW A0d3SIp 3, UBD NOCL  c8JdEYI SILES 3}
pue dn 3} 9je3} Ayl pue SIuSMLpIS J4DIEM U} pue [0S ayl

é’g

cuwsiyeusar HULDULG BSay] 848 adayl ‘poucLjiudil Bawy

2

I sy ‘Cpuncde Se(2dd> 31 SYILVROTOR “HO
| *243Y3 3nd S{ 1§ BDUO0 JUBUUCL LAUS 3Y]
Up supewsds A4nodaw jeyz uorssaadui syl asey [ °SLyl
jnoge yonu A4DA puegsdepun 3 ,uop ApLesd [ 8wl saow
Aue dn aje3 03 juem J,U0p I  IWNVE “dW
°Spy3 3noge yonw op 0%
9AeY NOA eyl 885 2, uU0p [ “S3| LW paspuny e Uyl im Apogou
Y3 LM 348YMBUOS 3J48S3P 3Y} 40 2ipppl 8yl up 3no juejd e
yons 306 sAey nok L1 °Siyz wody %2is 18L saeddom 3yl

S LIBUWOS “@SAN0D L °*ssovid asayl JHE3U BALL I, uU0p ABYy3

ol 493eMpLOY *4Q



€BJ0WLDYGANL  *STUEIn (0 @B4UL §Sa8UT L0 SUCLTSLME UC SUGLL
PR RULLE LJETBGS 385 01 ALJURDD BY3 UL 3S4L4 YT SBA 8POD
ALE ARG CALnIdBN pUR WRYL[ALS] “SOISBQSE WULOQULLE 4O

aangeu snopheZey oy3 peziuboossa buol sey SBIANOSAY LLY 40

jueuledsq A3 L] G404 MBN BUL  INOSYID YW

$33d400S3Y dIV 40 LN3HLYVAIQ NUOA MIN
dINCISSIHWOI LHNVLSISSY
HOSY 39 QNOWAVY

Ad LNIWILVLS

°S83J4N0SAY LY 40 quadwiaedag Rao)
MBN B4yl 40 JBUOLSSLUWOY) 1u9is;ssv cuosdeg puouwhley °4y
WO JBBY LM 3K IXSN CTTINHODIW “HM
‘nok yueyr Y3ILYAAI09 “¥C
*uosdad
Ln$IybLiep © pue SSBUL LM JUB||BIXa UB BJP NOA ULyl I
*dBleMpi0oY “d4g “nok yueyl TTINNODIW “UNW
*S1SBeq 1INUBLG © U0 Bg UeYl JI3YjeJd SiSeq
LeNPLALpPUL U®R UO JO 340S “3S4L4 WY UC HAOM pUE JLLP BY] OIU}
Aanousw jo sjunowe sbaey Bupanqiragsip se pazipubosad Lppses
S48 yopym sburyz asoyg no %oid pue s|seq pszi|esol e
Us 3J4B3S 03 B%EL pLhoM T SYJLVRATOS “HQ

éALE -2yl

vl 483eMp 0T °d(



Mr. Gerson 144

we were the first agency to regulate apd ban the open
spraying of asbestos containing insulation. Needless to
say, this department fully supports the efforts of the
Federal Government to establish meaniﬁgfu1 national standards.

It is our intention to submit a written report
to the Environmental Protection Agency in which we will
detail information relating to:

First, the measurement techniques developed
by us, in conjunction with the Mt, Sinai School of
Medicine, to determine ambient levels of asbestos part=-
iculates, and

Second, data we have collected on ambient
levels of beryllium and mercury in the city.

We hope that the information will prove
useful to you in coming up with final ambient levels,
emission limitations, and measurement techniques relat-
ing to asbestos, beryllium and mercury.

Thank you very much,

MR, MEGONHELL: Thank you My, Gerson., I

D ) b
(Ba

think I just found a way for /Bili'Staughter legitimaiely
to spend a night in New York City.

{tauchter,)

42'11 be down to consult with you,
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Could you briefly summarize the specific
limitations you have on these three compounds?

MRs GERSGN: Yes, certainly., Our Alr Code
which became effective on Augqust 25, 1971, attacked beryl-
lium, mercury, asbestos and cadmium. We set an emission
limitation on each of these.

Cadmium was .15 micrograms per cubic meters
beryilium was 10 nanograms per cubic meter; mercury .1
micrograms or 100 nanograms per cubic meter, and asbestos
27 nanograms per cubic meter,

In addition, effective February 25th or six
months after the effective date of this code, the burning
of material containing asbestos is banned in New York City,
In the meantime, we have restrictions against tarpauilins,

housekeeping brooms, etc., wheraver asbestos is usaed ==

These are emission standards?
MR, GERSOMN: These are emission standards.,
MR, MEGONMNELL: I would be interested in
the measurement method you used for asbestos,
AR, OQERSOM: 1 am not very convarsant wish
r. Ferrznd, whe 48 the hzad of our bureau of
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Mr. Gerson 146

method for measuring ambient Tevels of asbestos, He is
preparing a paper on that for publication, which is one
of the documents we intended to submit. He is available
today for discussion on that. It is very reproducible,
very good, and very difficult to run without very trained
personnel, Ve have measured beryllium, and to the best of
my knowledge, it has always been below the limits of detec-
tion of our apparatus., The data on mercury is still very
sparce.

MR. MEGONNELL: The asbestos system gives
you quantitative answers?

MR, GERSON: That is correct,

MR, MEGONNELL: 1Is it electronmicroscopy?

MR. GERSCN: I am not sure,

MR, MEGONMELL: Me will await your official
comments on these.

MR, GER%ON: r you can meet with Dr., Ferrand
at any time, or Dr, Seﬂgoff at Mt, Sinai.

MR. MEGOMMELL: Thank you very much,
Mr, Garson,

MR, GERSOM: May I ask you two questions?

MR, MEGECMNELL: I don't kpnow if we will

answWayr tham,



"ol TTTINNOUIM Ul
Lsteng Jdnuydinsg

MOE BUL U0 AUe 3ATY NOA G0 THOSHIY Cul

1ng *A43UNCD BUL pUNGLE wWody SeSA[eur JUOS BARY Op Bf
°31 Dupaey arevisaadde yonu AA8A DINOM BY JULUul ‘pesy Sty
bugppou si Ja3ybne(s “di  TTTINNODIW UM
canyding qusadad g° pue
£° usamieq Apluadans St yorywm bupuang sde Aeys (Lo [siy
Ul U0 nok 404 eiep eys 318b uwd [ °34 p8zApeue aavy
Aoy}l cAunsdauw wni|iA49q 404 [ehd p3I uc) pezdieue saey 3M
pajssdajul sde noA JL JULYL I SNOSYID M
*suorjeinbasa ano 03 udupusue pesododd e ag
[Lix 848yl adns we ] uwsjqosd ajqezis e 8q 03 sdeadde 3} 41
*$1y3 s3e3izuenb 03 J48pda0 u} Aemuaadpun sauanpadscad buppdues
BARY BM  SyONnuW MOy MOUY 3 ,u0p M cunip){A49q pue Aunddau
40 S8DUNOS BT BSIYL JBYI SU4EMR B4E Bj{  “BWEI S{Yl e
1} 48MSUe 3,ued 3Snf 8N  TTINNODIW UMW
COURYULYY FuB4dnd unod s geypy c“jueld
[8nj [}SSO4 B UL [LO |8NnJ B 031 SpJdepuels Aunsdaw pue
wnpppAasqg ayy Apdde o3 pua;u; nok nmoy 01.59 15234983 UL
ue passaddxa pey A3yl pue UOSLPI Pa2ePLIOSUO] Y2LM

sudjqodd awos pey ALY 9N SHOSYID UM

Lyl uosday °Jy



SLLISAKIVESYR 40 MLV IHHOWNDD

Bad

IML 40 ORLHCD ALITWADL YI¥ 40 n¥3dne
HLTVIH 01780d 40 LHIMLEVGIG

40 LHIWILIVLS

‘pead 4§ P
pPAODEd BUT OTUL PBILISUL G LA YO LUR *ujLeed OLigng 40
suaursedes] *S130snYIBSSRY 40 yi[easmucuwog *podzuc) Arppend
LIV 40 NEBLng 2UT WOLS FUBWBILIS © BARYy I
‘yonu A4eA noL yueyr °ag Aew adayl osdsns 1 3ng
¢ fenmdspun Sappnis 4ay10 Aue sJ4v S48YL J L MOUY T ,u0p ]
tApnys Q@leaﬂ srpgnd e Sp 843Y3 NUiyl I
cbupudow sSpy3 sjdosad L pAuURH=SUYOP ay3l ququasaad AuQuip3sal
3y peapul SeM 1BY] CWACS I EXOI=UOU kgaﬁgggga¢ 40 2 %07
-~UOU JUSLBLSEP € 03 3} ULRL 03 SC3S8QSe 8yl 03 Suaddey
bujpyzauwos ucpjiedauab zesy ayz ul asnessq wajqoad e jJou
Sp Aiqeqgodd 3L SLeym S3L0dad IWOS pEsL ] ‘uUCLIUSIIE 4RO
03 3ubnoaqg “Aes § pieys “Apaueasuos sp aeyy bupyzsuwos St
14 asnesaq “Aepoy e4ay bBupuopisenb syz Jo Bwos up eyl
840 dx8 03 paj4l aAey I ITTINNODIM UM
fwspqodd uspque
{edauab syy o3 sbupup| oyedq WOL) SOISBQST JO UCEING}LIUOD

ay3 uoc sbujppsasj ol ade 3eyp HOSYID ¥l

8l UoS4dy *Jdi



150

differ widely,

Until standard sampiing methods can be
developed and national emission standards established, it is.
absolutely essential that operations be prohibited where
asbestos dust emissions cannot be satisfactoriiy con-
trolled, Satisfactory controls should be required on alil
operations where a potential for asbestos emissions exists,

This should be our national policy followed
by adequate federal requiation and enforcement,

The serious adverse health effects of the
inhalation of beryllium have been well documented, The
rolationship between exposure levels and onset of disease
have been well established, The air sampling methods and
the engineering control techniques and egquipment have been
developed, and have been and are presently in use,

The remaining necessary steps vet to be
taken s the adoption and enforcement of national emission
standards,

Mercury can be found in our envyirenment in

the air we breathe, the water we drink and the food we

Yeisf

ant, t 43 axtremely mobile and can be readily transe
farrad fron one medium to another, The ampunts of mercury

in aty, water and food must be reculated to effactively
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This statement reflects the policy of the
Dapartment of Public Health, Bureau of Afr Quality Control
of the Commonwealth of Massachusetts and is presented on
behalf of the Governor of the Commonwealth,

Although the state has no asbestos mining or
milling industries, there has been long experience in
manufacturing and fabricating industries where asbestos
is usaed, Even with strict industrial hygiene control
requirements, occupational asbestosis cases have been
reported within the past few years, The more recent
application techniques of spraying asbestos fireproofing
and insujation has increased the risk of asbestosis, not
only among the worker population but to the general public
as well, This unnecessary exposure should not and cannot
be tolerated.

The association beiween mesothelioma and
non=nccupational exposure tu asbestos in the South African
mining area, clearly indicates air poliution control
measzures ars neoessary to protect the public health,

The time span between exposurs and subsequent

can be a matier of y=ars, the 2ffects are exiremely

\.r.g
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G
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o
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relationship is unclear, To
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control human absorption of mevrcury. Massachusetts recent
experience with mercury contamination in shellfish {(clams,
quohogs, lobster) was gfven natfonal attention.

The sampling methods and engineering control
techniques are available at present to control most sources
of mercury emissfons and should be utilized at the earliest
possibie date, The establishment and enforcement of
national emission standards are essential to adequately
control mercury emissions,

Although national emission standards and
control techniques should be adopted, the states should
have the authority to adopt more stringent requirements
where necessary to maintain adequate air qualfty and to
prevent a public nuisance,

It is suggested that EPA - Office of Ailr
Programs be gulded in its future consideration of what
is a hazardous pollutant by the stated and defined
philosophy that prevails when considering fonizing and
non-fonizing radiation. This philosophy dictates =-- in
its simplest terms == that any such radiation exposure of
the public that is controllable shall be e@%minat@d; This
ztatement is most probably an oversimplification but it

has been and it is a good yardstick to follow when air
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Mr. Bratt 154

of Johns-Manville gave here that it is insignificant.

MR, MEGONMELL: Well, I think we share your
desire for equitable and uniform standards and enforcement
as far as possible., If I read the intent properly, I think
we want ft. I think 1t is reflected in various places
throughout the Clean Air Act. I also think §t will be
EPA's purpose through its grant program, technical assist-
ance and the delegation authority which we have under the
Act to promote reasonable and uniform standards and enforce-
ment., I should point out, however, that what may be
adequate control in one point may not necessarily be in
another place. This is recognized in the Act, If it 1is
nacessary for a variety of reasons, the federal law does
proyide for tighter state or local standards.

It 1s our contention, just as vou expressed,

Vo

to promote as well as we can the uni form of standards and

&

i
to prevent controversy, Thank vou very much,

The last witness is Mr. Robert Cusumano
from Nassau Countys
If there is anybody else who would like to

spaak we would certainly like to have that fact known,
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STATEMENT BY
ROBERT D. CUSUMANO
AIR POLLUTION CONTROL ENGIMEER III
DIRECTOR

BUREAU OF AIR POLLUTION CONTROL

MR, CUSUMANO: The Nassau County Health
Department's Bureau of Air Pollution Control favors the
enactment of federal emission standards for hazardous air
pollutants.

The standards, test methods, and accompany-
ing literature published by the Environmental Protection
Agency will greaﬁiy assist us in performing our roie
toward attaining compliance with these regulations through-
out the County of Nassau.

With our availablie resources, we shail, in
cooperation with Hew York State Department of Environmental
Conservation and the EPA endeavor to insure that our
establishments comply with the pyoposed emission standards.

While the proposed reguiations would apply
to only a few categovies of sources in the Couniy of
Massau, the following specific comments wil] deiineate
areas nf concern, Turthernore, the wrilter will recommend

to County government that EPA's oroposed emission standards
S H h
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and any similar enactments by the New York State Department
of Environmental Conservation be incorporated in proposed
revisions of our Local Law No. 1-1967, in order to permit

a more solid, legal basis for local activity in this
important area of air pollution control,

Asbestos:

There are no industries in the County of Nassau
engaged in the mining, miliing or processing of asbestos
ore and none known to be manufacturing products ih which
asbestos is a constituent., The application of asbestos
compositions to construction steel for fireproofing, and
fabrication of asbestos products such as brake linings
have been or are still being conducted in the county.
Recently. a large construction firm advised us of their
plans to spray asbestos-containing materials in the
structure of a new building in Nassau County. 1In light
of the proposed Part 196 of New York State's air pollu=-
tion control rules banning asbestos spray-coating opera-
tions (see Appendix A) and your proposed national emission
standards also prohibiting this practice, we veres success=-
ful in convincing the appiicant by voluntary means not
to conduct asbestos spray-coating but to use an alternate

material, DMNeedless %o say we strongiy support the passage
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of EPA prohibitions of asbestos spray operations outlined
in Section 61.22{(e) of sub part B,

Beryllium:

There are no known industries in Nassau
County engaged in the extraction, mining, mi1ling or
processing of beryllium metal or its ores. In 1971 a survey
of Massau shops machining beryllium metals and alloys
revealed that of 375 establishments contacted, 15 indicated
that they do perform metal working operations on beryllim
or its alloys. Of the latter, 4 had sophisticated control
systems, 5 processed beryllium copper with no emission con=-
trols and 6 were indefinite on the survey form as to whether
they had controls or not.

Additional investigations are necessary
since 37% of the total number of firms contacted did not
reply to our survey forms. {see Appendix B),

In passing, our urgency in this matier fis
noted on the attached blank form as staff instructions from
the Chief of cur Engineering Section were to pursue this
important matter immediately, This survey is being conducted
in cooperation with the MNew York State Depariment of Labor
whose Division of Industrial Hygiene has responsibility for

ayaluyating these facilities. One recommendation 1 would
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1ike to make is that any air cleaning device for metal
working operations such as a dust bag filter, "absolute
filter,* or water scrubber, have an interlocking signal
device to warn of equipment failure. This would eliminate
the possibility of having defective equipment operate up
to three months before being found to have such defects.
Mercury:

There are no known operations in Nassau
processing mercury bearing ores or producing mercury
salts., There are, however, several instrument companies
using mercury metal in barometric and thermometric systems,
The disposal of broken apparatus, instruments, and containers
used for mercury snould be controlled., The present practice
of some Tirms is to discard this equipment with the rest
of their wasts to be incineratad., Incineration temperatures
excaed tne boiling point of mercury 674°F and mevcury
pxide fumes wnuld thus be emitted. According to the
National Air Pollution Control Administration Publication
No, APTD 69«40, the categsories of ”geﬁarﬂ? laboratory usa®
and "industrial and contrel instruments®™ consumed 5.9

thousand fiasks of mercury in 1956, Standards for disposal

)

gy

i
3

13

cyciing of zmpty containers and discarded squipment

#0uld reduce the possibiliiy of mercury entering the air
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in this manner,

While we feel that subpart E has little
applicability to firms within the county, it is recom-
mended that it be expanded to include the aforementioned
disposal problems,

(Appendix A)
STATE OF HEW YORK
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Subchapter A
Prevention and Control of Air Contamination and Air Pollution
PART 196
Asbestos=Containing Surface Coating Materials

(Statutory authority: Environmental Conservation Law,
Sections 14 and 15)

Sec,
196.1 Appiicability
196.2 Prohibition
Section 196,1 Applicability, This Part shall
apply throughout ﬁhe State of New York,
Section 196,2 Prohibition, No person shall
engage in or allow surface coating by the spraying of

ashestos or asbestos=-containing nmaterials.
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NASSAU COUNTY STATEMENT REGARDING
PART 196 OF THE AIR POLLUTION
CONTROL RULES PROHIBITING

ASBESTOS SPRAY=-COATING

The Bureau of Air Pollution supports and
urges the enactment of Part 196 of the New York State Air
Pollution Control Rules prohibiting asbestos spray-coating.
While a cursory review of contractors and buildings under
construction in Nassau County revealed no reliance on the
spray application of asbestos insulation, some local
contractors have indicated that they did utilize the
practice in the past but have since substituted other
techniques, In spite of this reassurance, we ares concerned
that there could be a return to the practice as Nassau
buildings increase in size and/or outside centraétnrs be=
come involvad,

in the First Annual Report of the Council
on Environmental Quality, transmiited to Congress in
August, 1970, 1t was indicated - = = = "Agbestos, long
recognized as an occupational hazard, s incrzasingly
presant in the ambient air because of its use in construc-
tion materials, brake linings, and other products., Long

axposure in industry produces the lung-scarving disease,
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asbestosis. On the other hand, mesothelioma, a type of
lung cancer assocfated almost exclusively with asbestos
exposure, does not appear to be associated only with
heavy or continued exposure.”

The U,S. Environmental Protection Agency,
in an annotated bibliography has reviewed the technical
literature concerned with asbestos and air pollution,
In one paper by Cuthbert, entitled "The Community Hazards
of Asbestos," the review states - "the inhalation of asbestos
is far more dangerous than is generally recognized by the
public, since even a transient period of exposure can lead
to disease and death many years later, = = = = YHhile the
asbestos industry has taken energetic measures toward the
prevention of classical forms of asbestosis by dust elimina=-
tion in its plants = = = = such prophylatic measures have
not prevented the gradual iong=-term development of cancer
in persons who come into occasional, slight, or temporary
contact with asbestos. This group certainly included wives
of asbestos workers and alil persons 1iving within 1.5 km
{approximately 1 mile) of an asbastes plant.” It further
indicates that carpenters and construction workers for
axample, " do not realize their relatively brief contact

sawing or handling asbestos materials cap lead to Tung



Mr. Cusumano 162

cancer many years later.®

Furthermore, other surveys show the presence
of asbestos bodies in the lungs of those not occupationally
exposed to asbestos; particularly in urban areas. Recently,
the Long Island Press quoted the 27 volume report by
Litton Industries, completed in 1970 for the National Air
Pollution Control Administration,

"Asbestos is an air pollutant which carries
with it the potential for national or worldwide epidemic
of lung cancer - = = = , Asbestos bodies have been observed
in the lungs of residents of Miami and San Francisco and
will probably be found in the people of every large city = = = =,
The effects of the asbestos being inhaled today may not be
reflected in the general population until the 1990's or
the next century,”

e commend the State for iniftiating this
first step toward the elimination of asbestos particulates
from the air. However, as alluded to above, there are other
significant sources of airborne asbestos that may be as
potentially hazardous as spray-coating and these may sventu=-
ally require requlation also. Uhile the Bursau of Air
Poilution Lontrel has initiated invastigations concerning

1ncal ¢gontrol of a number of toxic agents, including
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) l Jos. H. Kimangn, MDPH, !
HASSAU COUNTY DEPARTMENT OF HEALTH Commissioner .
“ George 11, Siommer, P.E,

Ass’t, Commissioner
Environmentad Health

Y,

240 OLD COUNTRY ROAD, MINEOLA, N, Y., 11501

Gentlemens

Tho County i3 conducting a survey of all firms who have performad or who
are in a position to perform metal working operations on beryllium metal
or its alloys. We shall appreciate your campleting this form and returne
ing it to us in the enclosed envelope within the mext two weeks,

L ' . Very tmuly yours,
' Bruce L. Calder, PoP., MoCheEe
Chief, Enginecering Sectlon
Bureau of Air Pollution Control

----------------O‘Q-‘----C------“-.----
.o . - . ——

1, Has your firm performad maéhinery operatians : ' ’ 4 
in the past on beryllium or its alloys? O Yes Q %
2, Do you nov engage in such operations? O Yes 0 %
3. a) If orders were available, would you welcoms C :
) such business? . . O Tes D o
b) If "yes" would you be willing to install - '
spacial alr polluticn confrol equipment?’ - O Yes a No

e What facilities do you now have for handling erissions from operations
' iavolving beryllium metal and/or its alloys? (Describe such facilities).

. - .

STEnATaTe _ S Title

Ed LL9 10/72
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TABLE 1
INTERLABORATORY ANALYSIS COMPARISON FOR BERYLLIUM

Particulate matter sémp]es were collected from the inside wall of
two exhaust stacks used on beryllium processes. Three replicate samples
were prepared from each collected sample. The replicate samples were
analyzed by three laboratories using atomic absorption spectrometry. The
beryllium analysis results and relative standard deviation between lab-
oratories are shown below.

Relative
Kawecki Brush Standard
Berylco Beryllium Deviation
Description EPA Indus. Inc. Company In Percent
Sample collected :

from chemical Analysis

resistant stack Percent .

(wet stack) by wt. 1.58 1.30 1.32 11.2

Sample collected Analysis
from metal stack Percent
(dry stack) by wt. 2.21 2.47 2.22 6.4




TABLE 2 :
INTERLABORATORY ANALYSIS COMPARISON FOR MERCURY

Samples of mercury in iodine monochloride were collected from
chloroalkali process streams using Method 1 (determination of
mercury in particulate and gaseous emissions from stationary sources).
Selected component portions of Method 1 test train representing
various mercury concentrations were prepared in replicate for analysis
by three laboratories. The mercury analysis proceduré described in
Method 1 was used by each laboratory. The mercﬁry analysis results
and relative-standard deviation between laboratories are shown in |
the attached table.

ie3C




TABLE 2
INTERLABORATORY ANALYSIS COMPARISON FOR MERCURY

BSAF Oak Ridge
Wyandotte - National Relative
EPA Corp. (1) Laboratory Standard
Ana]ysis (2) (2) (2) Deviation
Code Description 8-20-71 11-15-71 10-7-71 In Percent
_ o S " Analysis Results wg/il ..
EPA-1~ ' 1st Impinger
Hg (PE-H-Pa-1I) 80 84 - 81.7 2.5
EPA-2- 2nd Impinger
Hg (PE-H-Pb-T) 16.2 11.2 - 1407 18.3
EPA-3- 3rd Impinger | ' ‘
Hg (PE-H-Pc-1) 0.45 0.48 , 0.83 ~ 36.0
EPA-4- Glassware wash
Hg (PE-H-Pd-T) 4.2 4.2 ‘ 5.05 _ 5.4
EPA-6- Probe wash |
Hg (PE-H-Pg-T1) 144, 126. 156. 10.6
EPA-7- Overall last
Hg wash
(PE-H-Pi-1) 0.31 0.36 0.40 17.9
EPA-8- 1st Impinger ,
Hg (PE-H-Pa-1I1) 188, 148. 198. 14.9
EPA-9- 1st Impinger
Hg (PE-V-Pa-3) : 450. 481. 408. i 8.2
EPA-12- Known Concentration
Hg of mercury in IC] (5)
solution (3) (4) 297 1.0

(1) Average of several values reported (2) Analysis date (3) Known concentration prepared by EPA is
(4) None Reported (5) Percent error 300 ug/ml

ag9T
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TABLE 3
PRECISION OF METHOD 1 ANALYSIS FOR MERCURY

Samples of mercury in iodine monochloride were collected from chloro-
alkali process streams using Method 1 (determination of mercury in particulate
and gaseous emissions from stationary sources). Selected component portions
of Method 1 test train representing various mercury concentrations were pre-
pared in replicate for analysis by three laboratories. The results of this
interlaboratory comparison are reported in Table 2. Two laboratories reported
data on the precision of the analysis. The results on precision are reported
as relative standard deviation in percent in the table attached. ‘




TABLE 3

PRECISION OF METHOD 1 ANALYSIS FOR MERCURY

EPA ' BASF WYANDOTTE CORP.
1-11-72 (1 12-20-71 (V) 11-12-71. and 11-15-71 (1)
' RSD(2} RSD(2} RSD(2)
\nalysis - Number Avg. Hg in Number Avg. Hg in Number Avg. Hg in
Code Description [Observations | ug/ml  |Percent ||Observations | ug/ml {Percent || Observations | ug/ml |Percent
:PA-1-Hg [ Ist Impinger _ :
(PE-H-Pa-1) 10 78 5.4 7 80 8.0 13 83.6 11.8
:PA-7-Hg | Overall last
wash ‘ .
(PE-H-Pi-I) -- -- - - - -- -9 0.36 16.1
:PA-8-Hg | 1st Impinger : ‘
(PE-H-Pa-III) 13 200 13.5 - - -- -- -- --
:PA-9-Hg { 1st Impinger
‘ (PE-V-Pa-3) 10 475 6.2 - - - -- -- --

1) Analysis date
2) Relative Standard Deviation

d€9T
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announcement outside this hearing procedure until March
6, 1972,

Thank you very much., The hearing is now
adjourned,

(Thereupon, at 3:20 o’clock P.M,, the

hearing was adjourned as above set forth.)

STATEMENT OF
DARRYL J. VON LEHMDEN

ENVIRONMENTAL PROTECTION AGENCY

Hr, Presiding Officer, my name i3 Darryl J,
yon Lehmden., I am Deputy Chief, Source Sample and Fuels
Analysis Branch, Division of Atmospheric Surveiilance,
Hational Environmental Research Center, Environmental
Protection Agency, Research Triangle Park, N.C. 1 wish
to enter into the record the following information on the
analysis methods proposed for beryllium and mercury.

An interlaboratory comparison for beryliium
using Method 3 was conducted on samples obtained from the
inside wall of two exhaust stacks used on beryllium pro-
cesses, The three laboratories participating in the inters
laboratory analysis comparison were Kawecki Berylco

Industries, Inc., Brush Beryilium o, and the Environmental
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Protection Agency. The analysis results and relative

standard deviation between laboratories are submitted on

( / ;="“

Table 1, The maximum relative standard deviation between
laboratories was 11.2 percent.

An interlaboratory comparison for mercury
using Method 1 was conducted on samplies collected from
chioroalkali process streams, The three laboratories
participating in the interlaboratory comparison were BASF
Wyandotte Corp., Oak Ridge National Laboratory and the
Environmental Protection Agency. The analysis results and

relative standard deviation between laboratories are
,/"""S /-’"‘ i.,»?v

,_,f

submitted as Table 2, ﬂ The relative standard deviation
for sampfes containing signifﬁchnt mercury, namely 80 or
more micrograms mercury per milliliter of fodine mono=
chloride, was 2.5, 8.2, 10,6 and 14.9 percent,

Two laboratories participating in the inter=-
Taboratory comparison for mercury determined their
laboratory precision for Method 1. The analysis results

and re?ative stardard deviation for precizsion are submitted

,; fs,.z T J,.’.\i' S ‘

ﬁ BASF Myandotte Corp. reported a relative

standard deviation of 11.8 aercent for precision at s

as Table 3

reported concentration of 83.6 micrograms of mercury per

milliliter of sampie, The Environmental Protecticn Agency
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ey

materisls have so slgnificant toxle efiseis.

If we toke the fizure of 135,900 tons of assbestos
pay year 28 the avount "consuwed’ ln brake linings sad sssume
that 1 per cent of that 13 released from the linings as

B4

asbestos fiber, then the smount of filber relessed per year

é\-dﬁ

ian the United States is 35U tons. Hven this mey be s high

figure gince Lt assuwuses that all brake liniogs are worn down

to zero weight in serviece. In actuzl praectice, brake liniogs

ave replaced whea about 2/3's of their mass has been worn sway.
slehoush the estimate above could be changed

by modifying the assumptions concewning the quantbity of Fiber

%

consunad in brake linlags and the percentage of asbestos re-

e

leased as Free £i

-,

bar, 1 believe further euperimental work will

show thet subsequent modificatinos in the assumptions will be
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if you heve sny questions concerning my egtie

mates or asssumptions, please do not hesitste to contact me.

Sincerely yours,

/af F. L. Pundsack

ooldoo

F. L. Pundsaclk
Vice President,
Resesrch & Revelopment
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5600 Pishers Lane
Rockville, Maryland 20852

NI o

Mr. F. L. Pundsack
Vice President
Research & Development
Johns-Manville

P.0. Box 159
Manville, N. J. 08833

Dear Mr. Pundsack:

This will‘acknoéledge receipt of your letter of January 21,
1972, elarifyinglﬁour testimony at the hearing in New York City.
Your letter has béeﬁ“foréarded ;h tﬁé repotter‘fOr inclugion~1n S
the record. B “ e

,':,'Sincerglj yours,

" william H., Megonnell
Director, Division of Stationary
Source Enforcement




@ -
Johns-ManviIle

Research & Engineering Center

p.0O.Box 159
Manvilie, N. J. 08835
(201) 722-9000

January 231, 1972

Administratoxr, ENV. Protection Agency
Att: Mr. wWilliam H. Megonnell
Presiding officer, Hazardous

Emission standards Hearings

Room 17-70

5600 Fishexrs Lane

Rockville, Maryland 20852

Dear Mr. Megonnell:

in the course of my testimony on behalf of Johns-Manville
at the public hearing held January 18 in New York City, I
stated, in response to a question on asbestos emissions
from brake 1inings, that the total amount of chrysotile
asbestos fiber emitted as a result of brake lining wear
each year throughout the United States might be approxi-
mately 1,500 tons. This estimate was a rough calculation
I made during the hearing based on my recollection of the
gquantity of asbestos used in friction materials in the

United States.

After the hearings, 1 checked my recollection of the guan-
tity of fiper used in friction materials, and I found that
T had used the wrong figure. As & result, my estimate of
the total quantity of asbestos fiber released annually from
pbrake linings was too high. I would, therefore, like to
correct my estimate for the record and outline the assump~
tions I have used in making it.

Based on Bureald of Census Data and our own production data,
we estimate +hat 30,000 to 35,000 tons of asbestos are used
each year in the United States in the manufacture of brake
linings. It seems reasonable to assume that this figure
also is a good approximation of the amount of asbestos fiber
which 1is "consumed" in one way or another in actual usage of
brake linings on vehicles. J. R. Lynch of the U. S. Public
Health Service reported in his paper on nprake Lining Decom~
position Products”" that in most cases of normal braking ser-
vice less than one per cent of the asbestos present in brake
linings 1is released as asbestos fiber. More than ninety-nine

per cent of the asbestos in the 1linings is decomposed by the




January 21, 1972
Page

MT . william H. Megonnell
Administrator, EPA

neat of friction into amorphous material and non-fibrous
crystalline materials. Qur own work has jdentified the
crystalline decomposition materials as forsterite an
enstatite. go far as I am awarey these materials have no
significant toxic effects.

1f we take the figure of 35,000 tons of asbestos per year
as the amount " consumed” in brake 1inings and assume that’
1 per cent of that 1is released from the linings @s asbestos
fiper, then the amount of fiber released per year in the
United gtates 1is 350 tons-. Even this may pe a high figure
since it assumes that all brake 1inings are worn downh to
zexro weight in service. In actual practice, pbrake 1inings

are replaced when about 2/3's of thellX mass has peen worn
away .

although the egtimate above could be changed by modifying
the assumptions concerning the quantity of fiber consumed
in brake 1inings and the percentage of asbestoS released as
free fiber, 1 pelieve further experimental work will show
that subsequent nodifications in the agsumptions will be
relatively minor. I think the estimate of 350 tons of asbes~—
ros fiber released per year in the United states from the
wear of brake 1inings is the right order of magnitude- When
one considers that not all this released fiber 1is airporne for
any extended period of time, and that the material which
ig alirborne is subject to a high degree of dilution and sub-
i from the atmosphere it is aifficult to

pelieve that it constitutes & significant source of air pol-
1f you have any questions concerning my estimates OT assump—
tions, please do not nesitate %O contact me.

sincerely yours,

. L. Pundsack
vice President, Research & Development

rs




